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TH£ EXHIBIT OF THE BBUSH ELECTBIC COHPANT AT 
THE INTEBHATIONAL ELECTBICAL EXPOSITION 
PHILADELPHIA. 

To the intelligent visitor, as well as to the student, the 
Brush exhibit was a constant source of attraction. So ex- 



tensive was the plant, and so varied its features, that new 
and interesting subjects for contemplation were constantly 
appearing. Scattered through the great hall around pillar 
and buttress were myriads of lamps, large and small, bear- 
ing the legend, " Brush system." But to understand their 



character, a mere glance would not suffice; the large lamps 
differed in important essentials from those of any other sys- 
tem displayed, aud the small incandescence lights, though 
giving out the same intensity, were of altogether different 
{Continued on page 377.) 




THE BBITSH DTNAMO ELECTRIC MACHINE. 
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CEANOEABLE SPEEDS. 
It is beyond question that our present method of changes 
of speed of lathes, drills, milling machines, planers, and 
other tools where changes of speeds are required is a crude 
one, and unworthy of present mechanical capability. At 
the best, our changes are made by moving the belt from a 
large driving pulley to a smaller driven pulley, or from a small 
driving pulley to a larger driven pulley. But each of 
these changes involves a positive and unalterable degree of 
change of speed. It must be "Hobbs or nothing." A 
gi'aded pulley may range thus in diameters: 6 inches, 8 
inches, 10 inches, 13 inches. Suppose the spindle speed is 
300 revolutions per minute, the small delivering pulley 
would give 300 feet per minute, the next 400 feet, the next 
500 feet, and the last 600 feet. Between these changes of 
100 feet per minute there are no intermediate speeds. It 
must be a change of 100 feet per minute. This is a favor- 
able estimate of the changes of graded pulleys; it is seldom 
the grades are so near or that they range in the proportion 
stated — 6 inches to 13 inches. Generally the total range of 
change of speed is much below these two proportionate ex- 
tremes. 

Now there is no theoretical reason, and no mechanical im- 
pediment, or hinderance, to such an arrangement of changea- 
ble speeds, for at least some of our machine tools, as shall 
greatly increase their usefulness. But our machine tool 
builders appear to run in ruts — shop ruts — and are slow to 
adopt a new thing and slow to adapt an old thing. Some of 
our light lathes and our light upright drills, which are fed 
by hand so as to be properly called " sensitive, " would have 
their usefulness greatly increased if the speed could be as 
exactly and designedly governed and regulated as the feed 
can be. 

There is in use for the potter's wheel, and also for the 
sewing machine, a mechanical device that will give a long 
range of speeds without any sudden and abrupt changes. 

It is a simple device — a rotating disk twenty-four, thirty- 
six inches or larger in diameter, and across it from center 
to periphery extends a shaft feathered (with fixed key) the 
entire length. On this shaft traverses a sliding roll or small 
pulley controlled by a forked guide attached to a lever 
moved by hand or foot. The roll has a bearing by spring 
on the turned face of the disk, which revolves at a constant 
speed. If the roll is near the hub of. the disk, its speed may 
not be fast; but if it is guided too near the rim of the disk, 
its speed is correspondingly increased. 

Suppose the disk to be 36 inches in diameter,and allow four 
inches for a hub. The driven wheel at the nearest point to 
the hub— say six inches — will have a speed (at the initial 
speed of 200 revolutions per minute) of 300 feet per minute. 
If the driven wheel comes away from the hub, or the six 
inches around it, to 16 inches beyond, it will have a speed 
of 800 feet per minute. But belter than these extreme 
changes is the fact that any speed, from the initial 300 feet 
to the extreme 800 feet, can be had and be maintained. This 
is not possible with exact graded pulleys. And more than 
this, there need be no stoppage of a machine or shifting of 
belt to effect all these changes; a movement of the foot on a 
treadle or the hand on a lever will do the business. The 
lever that guides the friction wheel across the face of 
the disk can be made to be secured or latched at any 
point to make a constant velocity, and the degree of ve- 
locity between the slowest and the fastest may be controlled 
exactly. The position of the driving disk and its shaft is 
immaterial. I have seen it on a horizontal shaft driving an 
upright shaft, and on a vertical shaft driving a horizontal 
shaft. The friction roll may be made of disks of raw hide 
or of leather, or be of hard rubber — the latter not to be 
used in oil, but U unaffected by water. There is no ques- 
tion of the utility of this device as already used, and there 
seems to be no insuperable obstacle to its adaptation to 
smallupright drills and other small machine tools. 
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AUTOMATIC T0BFED0E8. 

During a war, where it is waged partly on navigable 
waters, fixed torpedoes have proved, in some cases, effectual 
in preventing or at least delaying the approach of an 
enemy's ships. But the torpedo branch of naval service has 
long ago extended to the offensive, and there is no ma- 
chinery in existence that has more certainly and abundantly 
proved the resources of the machinist than that which is em- 
ployed iu the working of the offensive automatic torpedo. 
As an illustration take the Lay-Haight torpedo. This is a 
cigar-shaped vessel thirty feet loiigand perhaps thirty inches 
diameter in its central and largest portion. It carries a 
chalge of an explosive iu its forward end suflScient to blow 
the largest and strongest ironclad that ever floated to " king- 
dom come." In the after compartment and all amidship 
are the generator, the engine, the steering apparatus, and 
the propeller shaft, and at the outer end the propeller. Ad- 
justable rudders determine its depth under the water and 
direct its course. All the machinery is of the very best 
construction; no expense is spared for exact and perfect 
workmanship. Prom the shore, or from an anchored ship, 
one of these destroyers can be sent a mile, one and a half 
miles, or even two miles, being guided in its course by the 
operator at the fixed starting point, by means of wires and 
electricity. The torpedo can be sent at a speed that abso- 
lutely prevents preparations to defend against it, even if any 
ordinary defense was possible. 

At the works of the Pratt & Whitney Company, Hart- 
ford, Conn., there is now being built, under the direction 
of Mr. Geoi'ge E. Haight, one of his torpedoes that is to be 



submitted to a foreign government for approval before the 
award of a contract for a number of these naval weapons. 
This one is being made of sheet copper instead of sheet steel, 
the material of which most of the Lay-Haight torpedoes 
has heretofore been made. The engines which are to drive 
the propeller are six in number, or rather the engine is a 
group of six cylinders working synch i-onously with a speed 
that will develop about 1,000 revolutions of the screw pro- 
peller per minute. It is calculated and confidently believed 
that the speed of this torpedo will be almost if not quite at 
the rate of twenty miles per hour at a depth below the sur- 
face or from thirty inches to forty-eight inches. A distance 
of two miles will be traversed in six minutes, giving little 
opportunity for the crew of a hostile vessel to take defen- 
sive measures, even if they could detect its starting and de- 
termine its approach. The motive power of the engines is 
carbonic acid gas. 

^ » » t » 

BALDNE8S.-IT8 FBETENTION AND CUBE. 

The mode of formation and growth of the hair i? now so 
well known that thei'e can be no question as to the cause of 
baldness. It is produced by a failure of normal nutrition 
in the papillae at the base of each hair follicle. Imperfect 
work being done in the capillaries, which are here richly 
distributed, the cells which constitute a hair shaft are not 
formed in their due proportion, the old shaft thus feebly 
sustained becomes loose and drops away, leaving nothing in 
its place. This failure of nutrition may have a sudden cause, 
of which the effect will be but temporary. For instance, an 
attack of typhoid fever often leaves the papillae of the scalp 
so much enfeebled that rapid baldness ensues. The papillae, 
however, still retain their vitality, and as the system regains 
its strength they quickly recover their potentiality, and the 
hair comes again, perhaps thicker than before. 

In the same manner certain cutaneous affections may 
cause the hair to fall by an action on the papillae which is 
but temporary ; in such cases recovery, perhaps with assist- 
ance, perhaps without it, is possible. In the great mnjorityof 
instances, however, where the head is bald the failure of 
nutrition of each papilla has come on so gradually, and has 
continued so long, that the papilla no longer exists; it has 
passed away by atrophy; its capillaries have become oblite- 
rated, and even the follicle itself no longer constitutes a de- 
pression in the cutis, and the scalp has the smooth and 
shining appearance which we so well recognize. 

It is easy, tbei'efore, to see that in such a condition as 
this no renewed growth of the hair is to be expected, for the 
anatomical sti'uctuie which caused its development and con- 
tinued it has ceased to exist, and the countless remedies which 
are so freely advertised as being able to rejuvenate bald 
heads are utterly of no avail. They serve only to illustrate 
the greed and the impudence of the inventoi's, as well as the 
credulity of the purchasers. But such is the desire to escape 
the appearance of "growing old '' that no doubt they will 
hold their ground for all time to come. 

But now arises the question. Cannot the application of 
the various agents to the scalp, at the time when the hair is 

I'jiimng' to lose its hold, be of service in stimulating the 
follicles and papillae into renewed and permanent vigor? 
To this question it is not possible, on theoretical grounds, to 
say no, absolutely; but in practical fact that is the only true 
answer to give in the vast majority of cases. The cause of 
the falling of the hair has been already stated, and safe rea- 
soning tells us that our only hope can be in that which can 
restore the failing vitality, and we well know that ■we should 
not expect to secure this on any other part of the skin by 
filthy oils and washes. Proper cleansing of the scalp is as 
important as it is of all other parts; nothing else should be 
applied to it but common sense. 

There can belittle question that the continued close cov- 
ering of the head with hats and caps is one very constant 
cause of baldness. Women, in our own communities, sel- 
dom lose their hair, except from sudden causes; and among 
those nations where the head is habitually left bare or but 
slightly covered, baldness is practically unknown. At the 
same time the beard, which is of the same class of hair as 
that of the scalp, but which is always uncovered, does not 
fail with age. A reform in our style of head gear is very de- 
sirable, but it is not at all likely to be accomplished. 

The suggestion was some time ago made in our columns 
that bald heads might perhaps be covered anew with hair by 
"skin grafting," i. e., applying bits taken from other scalps 
and causing them to take root and spread. No doubt such 
bits might be attached, but the whole matter is merely a 
wild fancy without practical value. We can make "skin 
grafts " take hold, but it is only where the skin is destroyed 
and the surface raw and exposed, commonly rendered so by 
disease. Assuming that some person (though it is difficult 
to believe that such a person could be found) would consent 
to have his scalp peeled away in preparation for the opera- 
lion, and then assuming that some other person could be 
found who would consent to appropriate his own scalp to 
cutting out the proper bits for the work, yet then the very 
best possible success (even theoi-etically) must be exti-eraely 
imperfect. The deluded surface would heal so rapidly be- 
tween the " grafts " that no extension on their part could 
take place, and a head with small specks of haii' here and 
there would be the only attainable result. "Crazy patch- 
work" is fashionable, but perhaps not many would care to 
wear it in that way. 

The result of all seems to be that when baldness has come 
slowly and naturally, it has come to stay, and our only wis- 
dom is to be content. 
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UPSETTING OF IBON. 

The quality of movement of the particles of iron under 
pressure or percussion is a remarkable one, whether the 
change in arrangement is made while the iron is hot or when 
it is cold Red hot iron can be pressed to fill a mould as 
clearly and exactly as so much wax could be, and the grain 
of fhe iron will certainly follow all the contour of the mould. 
Thus the heads of pick-axes and articles of a similar form 
can be shaped by pressure, the metal that is removed to 
mil ke I he hole for the helve being forced to form the pio- 
jecaiou of the adze like head. 

Cold iron can also be moulded into form by pressure, a 
method largely practiced to finish drop forged iron articles. 
The heading machine for making rivets, bolts, and wood 
screw blanks shows some surprising results in the compres- 
sion of iron ; a No. 6 one inch screw requires a piece of wire 
slightly more than one and a half inches Ions to form it. 
Yet the total length of the screw blank, headed, is just one 
inch. Of this the countersunk shaped head is one-eighth of 
an inch by five-sixteenths of an inch widest — or top — dia- 
meter. Now, it has been proved by experiments with short- 
er bits of wire, that less than five-sixteenths of an inch of 
the extra eight-sixteenths is required to form the screw head. 
What becomes of the remaining more than three-sixteenths 
of an inch in length of the original one and a half inches that 
makes the one inch screw blank ? There can be but one 
answer— the iron is driven upon itself ; in other words, three 
sixteenths of an inch of wire is compressed into seven-eighths 
of an inch (measuring under the head), so that one inch and 
one-sixteenth of wire is compressed into seven-eighths of an 
inch in length, without increasing the diameter of the wire. 
. < ( » » » 
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is morning star until the 13th, when be becomes evening 
star. He wins a distinguished place among tlje shining 
brotherhood during the month, for he reaches the point in 
his career of the greatest importance to observers on this 
planet. If telescopes improve in power, and practiced eyes 
Improve in ability to discern, this is the portion of his course 
when, in the future, there will be a possibility of making 
discoveries on his distant disk. It may be only a belt, it 
may be only an additional satellite, for little more can be 
anticipated from the observation of an object that when 
nearest is more than 3,600,000,01)0 miles distant. But every 
line discerned on the face of this far away planet is a triumph 
o^ human skill. 

The great event in Neptune's career is his opposition with 
the sun. It takes place on the 13lh, at 3 o'clock in the after- 
noon. He is then at his nearest point to the earth, and is 
seen in opposition, or opposite to the sun, rising in the east 
as the sun sets in the west, and passing from the sun's west- 
em side, where he has played the part of morning star, to 
the sun's eastern side, where he will play the part of eve- 
ning star. The earth is then between him and the sun, so 
that a straight line drawn from the sun through the earth 
would, if produced, reach Neptune. The same conditions 
prevail at the opposition of every superior or outer planet, 
and with a little study one can easily keep the run of our 
outside planetary neighbors. 

The four epochs in the revolution of the superior planets 
are opposition, quadrature on the eastern side of the sun, 
conjunction, and quadrature on the sun's western side. 
These epochs are partially illustrated during the month, as 
observers can prove for themselves. Neptune is in opposi- 
tion, Saturn is approaching opposition, Jupiter is in quadra- 
ture, Uranus is approaching quadrature, and Mars is ap- 
proaching conjunction. A bird's eye view of the solar fam- 
ily — if such a thing were possible — on the 13th would show 
the earth and Neptune in line with the sun, Saturn nearing 
the same goal, and Jupiter nearly half way advanced toward 
the same point. 

Neptune is now in fine position for telescopic observation. 
He is in the constellation Taurus, about 7° southwest of the 
Pleiades, and is visible during the whole night. A telescope 
with an aperture of three inches will bring him out in favor- 
able weather. But it takes a more powerful telescope to re- 
veal his solitary satellite, a tiny point of light close to the 
primary. 

There are many things to interest observers concerning 
this distant planet, ranking next in size to Jupiter and Sat- 
urn. If we could approach nearer to him, doubtless we 
should behold a grand spectacle, solve some of the myste- 
ries revealed in his peculiar spectrum, comprehend more 
clearly the laws that regulate the apparently retrograde mo- 
tion of his one moon, and, most to be desired of all, find out 
if planets hitherto unknown lie hidden in the remoter re- 
gions of space. It is not improbable that Increased optical 
power will reveal some of these secrets from our present 
standpoint, especially when it is remembered that the exist- 
ence of Neptune as an acknowledged member of the solar 
family dates from 1846— only 38 years ago. 

The right ascension of Neptune on the 1st is 3 h. 21m.; 
his declination is 16° 35' north; his diameter is 2-6"; and he 
is in the constellation Taurus. 

Neptune rises on the 1st about half past 5 o'clock in the 
afternoon; he sets on the BOlh about half past 5 o'clock in 
the morning. 

JUPITER 

is morning star, and passes animportantepochin his course. 
On the 26tb, at 8 o'clock in the morning, be is in quadrature 
with the sun on his western side. He ia then at the half { Neptune will be evening stars. Movements seemingly with- 



way house between conjunction and opposition, 90° west of 
the sun, rises at midnight, and sets at noonday. With tele- 
scopes of small power and under ordinary conditions this 
superb planet presents the appearance of a large round disk. 
Higher magnifying power will show a slight flattening at 
the poles. But only the best telescopes in the hands of the 
best observers will bring out the magnificent belts with their 
changing tints and the spots that from time to time appear 
and disappear on his disk. Powerful telescopes when Jupi- 
ter is in quadrature will reveal the approach of the gibbous 
phase. For at common times he, as well as the other giant 
planets, appears like a round orb without phases, on account 
of the great distance. An observation of the Prince of 
Planets in gibbous phase is an astronomical feat difficult to 
accomplish. Sometimes there will be a slight shade on the 
limb farthest from the sun, and sometimes the observa- 
tion is more satisfactory. It is recorded that in the clear 
atmosphere of Southern Australia the second and third satel- 
lites have been seen to emerge at a sensible distance from 
the limb of the planet, thus proving the reality of the gib- 
bous phase. 

Jupiter for six months to come will be ia most favorable 
condition for observation, more so than he will be for seve- 
ral years. For his path now tends in a southerly direction; 
while the law is, the farther north the planet, the better is it 
situated for observation. 

The right ascension of Jupiter on the 1st is 10 h. 18 m.; 
his declination is 11° 37' north; his diameter is 33 2"; and 
he is in the constellation Leo. 

Jupiter rises on the 1st at a few minutes before 1 o'clock 
in the morning; on the 30lh he rises soon after 11 o'clock in 
the evening. 

SATTIBN 

is morning star. No incident enlivens his monotonous 
course. But he is superb to behold as he wends his quiet 
way over the celestial course, approaching with unswerving 
step the goal that has been reached by his more distant 
brother planet Neptune, shining with a serene light among 
his companion stars, and giving a foretaste of the phase he 
will present when a year hence he combines every condition 
from which the best views may be anticipated. In the tele- 
scope he is magnificent beyond description. We never be- 
hold him through the glass without wishing that for once 
we could see him pictured on the sky in these grand propor- 
tions, where every eye might behold the exhibition of sur- 
passing grandeur and beauty. 

The right ascension of Saturn on the 1st is 5 h. 32 m.; 
his declination is 21° 48' north; his diameter is 188'; and he 
is in the constellation Taurus. 

Saturn rises on the 1st about half past 7 o'clock in the 
evening; on the 30th he rises about half past 5 o'clock. 

VENUS 

is morning star, but no longer in the ascendant, for it is now 
her turn to bide her " diminished rays." She is getting every 
day nearer the sun, and increasing her distance from the 
earth, which those who wish can verify for themselves as 
they note the later time of her rising and the lessening bril- 
liance of her disk. She is almost plunging southward in 
her swift course, reaching southern declination on the 3d, 
and recording nearly 11° south declination at the close of 
the month. Those who remember her glorious appearance 
as evening star high up in the north will perceive the con- 
trast in her present phase. But she is lovely even in her 
fading luster, as, hanging low in the heavens, she is still the 
sun's bright harbinger. 

The right ascension of Venus on the 1st is 11 h.57m.; 
her declination is 1° 48' north; her diameter is 168''; and 
she is in the constellation Virgo. 

Venus rises on the 1st at 3 o'clock in the morning; on the 
30th she rises at 4 o'clock. 

UHANUS 

is morning star. His path lies very near that of Venus at the 
beginning of the month. The two planets are in conjunc- 
tion on the 4ih at 6 o'clock in the morning, when Venus is 
50' north of Uranus. 

The right ascension of Uranus on the 1st is 12 h. 4 m. ; 
his declination is 0° 15' north; his diameter is 3'6''; and he is 
in the constellation Virgo. 

Urunus rises on the Ist at a quarter after 3 o'clock in the 
morning; on the 30th he rises at half past 1 o'clock. 

MKRCUBT 

is morning star until the 4th, when betakes his turn as eve- 
ning star. He is in superior conjunction with the sun on the 
4th at 3 o'clock in the afternoon. This means that he is in 
line with the earth and sun, beyond the sun, and that he 
passes from the sun's western to his eastern side. He is too 
near the sun to be visible, and is therefore of little account 
on terrestrial records. 

The right ascension of Mercury on the 1st is 14 h. 28 m.; 
his declination is 14° 15' south; his diameter is 4-6''; and he 
is in the constellation Libra. 

Mercury rises on the 1st about half past 6 o'clock in the 
morning; on the 30th he sets about a quarter after 5 o'clock 
in the evening. 

MABS 

is evening star. He, too, is traveling south. Not long since 
every planet in the system was in north declination. At the 
end of the month Venus, Mercury, Uranus, and Mars are in 
south declination. Not long since all the planets were morn- 
ing stars. Before November closes Mars, Mercury, and 



out order are in reality exemplifications of the unswerving 
laws that regulate the course of every member of the physi- 
cal universe. 

The right ascension of Mars on the 1st is 16 h. 10 m. ; his 
declination is 21° 43' south; his diameter is 4'4''; and he is 
in the constellation Scorpio. 

Mars sets on the 1st a few minutes after 6 o'clock in the 
evening; on the 30th he sets at half past 5 o'clock. 

THE MOON. 

The November moon fulls on the 3d, at 36 minutes after 3 
o'clock in the morning. The moon is in conjunction with 
Neptune on the 3d, and with Saturn on the 5th. She is at 
her nearest point to Jupiter on the 11th, and to Uranus on 
the 13th. She makes a charming appearance on the eastern 
sky in conjunction with Venus on the morning of the 14th, 
three days before her change, the waning crescent hanging 
2° .south of the morning star. On the 18th the new moon is 
in conjunction with Mercury, and on the 19th with Mars. 

THE NOVEMBBB MBTBOBS. 

The earth, as she swings her ponderous bulk in her orbit, 
encounters on the 13lh the November meteor zone, and 
plunging headlong through the sparsely scattered cosmical 
atoms, and igniting those that impinge upon her atmosphere, 
she causes them to descend as falling stars. This gigantic 
hoop or meteor zone consists of a swarm of particles follow- 
ing Tempel's comet. The unfortunate visitor from the star 
depths venturing too near the planet Uranus was captured 
by the giant orb, forced to become a member of the system, 
and to travel henceforth within its boundaries. The event 
probably occurred in the second century of the Christian 
era. The perihelion of the November meteor zone is on the 
earth's orbit, at the point she passes about the ISth of No- 
vember, and the aphelion is beyond the orbit of Uranus. 
The particles of the comet and the swarm of meteoroids have 
thus far scattered over but one-tenth of the zone, but in the 
course of time will fill the whole space. As the period of 
revolution is about 33 years, a grand display of fiery rain oc- 
curs only at those intervals. The next one may be expected 
in 1899. 

Observers, however, who watch patiently on the nights of 
the 11th, 12th, and 13th will be rewarded by seeing a few 
meteors radiating from the constellation Leo, which are true 
Leonides, the name given to the members of this meteoric 
zone, because they seem to start from this constellation. 
Such is the delightful uncertainty of meteoric astronomy, 
that the earth may capture a larger number of these little 
bodies than is anticipated. Therefore it is well to keep a 
careful lookout. 



Aerial Navlgatloua 

In a communication by Monsieur D. Stapfer, engineer, to 
the Genie Civil, he maintains that whatever be the practical 
value of Captain Renard's aerial ship with electrical motor, 
it is interesting to note that he has demonstrated the possi- 
bility of calculating the elements of the aerial ship according 
to the formulae used in water navigation. Thus the experi- 
ments of the 9th of August, 1884, have demonstrated that 
the resistance per square meter of midship section is in di- 
rect proportion to the densities of the fluids. That is to say, 
that the air having a density 800 times less than sea water, 
the engine which could propel 800 square meters section in 
the air could only propel 1 square meter Immersed in the 
water. In fact, if to the air ship is applied the well known 
formula: 



F=-Vi' 



We find F= 5 '50 m. per second =11 knots per hour. 
F = 250 kilogramraeters = 33 horse power. 
£«= 55 square meters, or 00687 of water. 

From which the coefficient m is found to equal 300, which 
corresponds to the factor used in a ship of full body. Mon- 
sieur Stapfer, thei'efore, concludes that in future it will be 
an easy matter to predict the velocity which an aerial ship 
can attain according to the gross power developed by the 
motor, save such changes as are due to fineness of form or 
disposition of motor. But it remains an acquired fact, that 
for an airship of 2,000 kilogrammes of ascensional force it 
requires 3J^ horse power to overcome a wind of 6 meters 
per second velocity, popularly termed " a good breeze for 
driving windmills." Thus, to overcome an aerial currentof 
9 meters per second, it will be necessaiy to develop 13 horse 
power, us Messrs. Renard& Krebs had predicted; and Mon- 
sieur Stapfer regrets that, having had au electric motor 
capable of developing as its limit 12 horse power for over an 
hour, they did not continue the voyage until they had ex- 
hausted their power, and were contented to develop only a 
little more than 3 horse power during 25 minutes. 



Tbe Smartest Old man In tbe Country. 

Seth Cook, of Rathboneville, N. Y., will be 103 years old 
if he lives until Jan. ,10, 1885. On Oct. 16 he went alone to 
Cowanesque Valley, expecting to meet his son. When he 
arrived there, he learned that his son was at Gaines. There 
would be no train for that place until night. Centenarian 
Cook concluded it would be a waste of time to wait for it, 
and set out for Gaines on foot. The distance is seventeen 
miles. He walked the entire distance in six hours, arriving 
at his son's in good condition, and an hour ahead of the 
train. 
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LOW FRESSUBE BOILEB. 

The water holding part of the boiler consists of a series of 
closed parallel sidesections made of cast metal or boiler Iron, 
and of different dimensions according to their position. Two 
of the sections, a, are placed edgewise along the sides of the 
grate, on the top plate, c, of the base, d; three or more sec- 
tions, efg, are arranged horizontally over the fire space, one 
above the other, with spaces between them about equal to the 
thickness of the sections. The section, e, is suflBciently nar- 
row to leave flue spaces, h, between its edges and the sides 
of the sections, a. The intermediate section is wider than 
the one beneath it, but isarranged, with relation to the sides 
of the jacket by which the whole is inclosed, to provide flue 
spaces along its edges. The top section 
is the full width of the jacket, and is dl- 
reclly beneath the cover. The sections a 
ande are connected by horizontal lubes, I, 
and the former are connected by vertical 
tubes, m, to the top section, which is 
joined to the middle section by central 
tubes ■»; sections e and / are similarly 
joined. The steam or hot water flows 
awaj' through the pipes, p, and returns by 
the pipes, p'. The flue spaces, h, are cov- 
ered by A -shaped plates that deflect the 
heat on to the top of sections a before it 
passes through the passages, s, which direct 
it against the center of section /. The 
heat then divides, and passes up the flue 
spaces, j, to the deflecting plates, t, which 
turn it down on top of section /, from 
which it passes through the openings, u, 
against the bottom of the top section and 
then into the smoke pipe, v. The fire is 
automatically regulated by the arrange- 
ment shown in the perspective view. 

Further particulars concerning this sim- 
ple and efficient boiler may be obtained 
by addressing the inventor, Mr. D. S. Robilliaid, care Que 
bee Gas Company, Quebec, Canada. 



Ventilation. 

The ventilation of houses was one of the many interesting 
subjects discussed at a sanitary convention held in Ionia, 
Michigan, last December, the proceedings of which have 
been issued in the form of a supplement to the "Report of 
the Michigan State Board of Health." Dr. J. H. Kellogg, 
of Battle Creek, introduced the subject, and dwelt upon the 
importance of systematic provisions for renovating the air 
of sleeping rooms, etc. One of the speakers was inclined 
to contest the necessity of such measures, and doubted if 
carbon dioxide could reasonably be looked upon as delete- 
rious, except when it was present in large quantities. He 
added that, even regarding it as highly injurious, compli- 




(^ucking 'Wax. 

Sometimes the machinist, as well as the jeweler, requires 
a means of fastening thin work to the lathe chuck, or to a 
plate for vise manipulation that will not admit of the use of 
screws, bolts, or similar means. A number of recipes are 
extant in the shops for the preparation of a wax for this 
purpose, but most of them are troublesome to mix and an- 
noying in use. Probably as good a fastener as any is 
melted gum lac — shellac. All the preparation necessary is 
to melt the lac in a pan or other receptacle, over a slow 
fire, and while ii is still warm shape it into iticks like those 
of sealing wax or candy, for convenience in use. To be 
used, the piece to be secured to the chuck should be warmed 
over a spirit lamp or gas flame, a little of the lac put on in 
spots, and while warm attached to the face plate and trued 
by light taps with a niallet. Or the lac alone may be warm- 
ed and put on the work. The work may be detached from 
the face plate or chuck by gentle heating, or if this is inex- 
pedient, by light taps with a wooden mallet. 

■ »■'♦♦♦ 

SHADE BOLLEB HANGEB. 

The hanger is pivoted to a screw, the construction of 
which is clearly shown in the side views. The screw is 
screwed into the top piece of a window frame, one hanger 
being placed at each end. The lower end of one hanger is 
formed with a squared socket, open at the top, and in the 
other is a circular socket, these being designed to receive 




UULLEN'S SHADE BOLLEB HANQEB. 

the square and round pins of the ordinary spring roller. The 
hangers are swung toward the interior of the room to facili- 
tate the placing of the jiins in the sockets. By means of 
this simple device the roller can be hung very easily and 
rapidly. 

Further particulars regarding this invention, which has 
been patented by Mr. W. J. Mullen, may be obtained by 
addressing Mr. F..G. GoUon, 107 Walker Street, New York 
city. 



BOBILLIARD'S LOW PRESSURE BOILEB. 

cated arrangements for getting getting rid of It were not 
needed. "All you've got to do," he said, "is to cut a hole 
in the wall at the floor, and let the gas run out of the room." 
The assistant secretary of the convention, Mr. Erwin F. 
Smith, of Lansing, subsequently criticised this speaker's 
views as follows: 

" The gentleman has overlooked the law of the diffusion 
of gases, in obedience to which law gases in contact for any 
length of lime must become intimately mingled. This would 
entirely prevent any such outward flow of the carbonic acid 
by its own weight as the gentleman would have us believe 
could easily be brought about by providing an outlet into 
the open air at or near the floor. He has also overlooked 
the fact that carbonic acid gas is not the most injurious 
of the products of respiration. As stated by the lecturer, 
the organic matter thrown off from the skin and lungs is 
the most harmful product of respiration. This organic 
waste matter, when rebreathed, acts as a direct poison 
upon tlie animal economy. It is less in quantity than the 
expired carbonic acid, but occurs along with that, so that 
when we khave established the presence, from expira- 
tion, of an excess of carbonic acid in any room, we have 
at the same time proved that a more deadly, if not so easily 
detected, enemy is also present. This organic waste matter 
rises with the warm expired air to the ceiling, whence, as 
it cools, it is gradually diffused downward. Those who 
have carefully examined our poorly ventilated State prisons 
have repeatedly had demonstrated to them by the sense of 
smell, it not otherwise, that the upper layer of air in a room 
occupied by large bodies of men becomes soonest charged 
with foul emanations. In sleeping wards where cells rise 
above each other in from three to five tiers, the impurity of 
the air, as shown by the sense of smell and general feeling 
of oppressiveness, increases as one ascends from one gallery 
to another, until, toward morning, on the uppermost gallery 
near the ceiling, the stench and oppressiveness of the air be- 
come almost intolerable; and this, too, in spite of the fact 
that in the State House of Correction, at Ionia, numerous 
openings have been provided in the outer walls near the floor 
for the express purpose of ventilation. It is also true, as I 
know by observation, that prisoners who sleep in ranges of 
cells near the ceiling complain more of headache, have 
less appetite, and eat considerably less food than those sleep- 
ing in cells near the floor. From these considerations I 
think it is apparent that a room cannot be properly venti- 
lated by simply making an out door opening at or near the 
floor." 



Poisonous Solder In Canned Goods. 

Dr. John G. Johnson, having had six cases of poisoning 
from the eating of canned tomatoes, read an excellent paper 
on the subject before the New York Medico-Legal Society, 
which 18 published in the Sanitarian for June. He concludes 
after a careful review of the subject that: 

1. These were not cases of sickness from spoiled toma- 
toes. 

2. They were cases of corrosive poisoning from muriate 
of zinc and muriate of tin. 

3. This poisonous amalgam must be abandoned. 

4. Exemplary damages, "at the discretion of the jury," 
will be, sustained by the courts for this reckless tampering 

with human life in using a dangerous 
means when a safeone could be used. 

5. The canners have only themselves to 
thank for the present panic in their busi- 
ness, for they have persisted in the use of 
this dangerous amalgam, knowing it was 
dangerous. 

6. Every cap should be examined, and, 
if two holes are found in it, send it at once 
to the health board, with the contents and 
the name of the grocer who sold it. 

7. Reject every article of canned food 
that does not show the line of resin around 
the edge of the solder on the cap, (he same 
as isseen on the seam at side of the can. 

8. " Standard " or first class goods have 
not only the name of the factory, but also 
that of the wholesale house which sells 
them, on the label. '' Seconds," or doubt- 
ful or " reprocessed " goods, have a "stock 
label" of some mythical canning house, 
but do not have the name of any wholesale 
grocer on them. Reject all goods that do 
not have the name of some wholesale firm 
on the label. 

9. A " swell " or decomposing can of goods can always be 
detected by pressing in the bottom of the can. A sound can, 
pressed, will give a solid feel. When gas from the decom- 
position of the food is inside the can, the tin will rattle by 
pressing up the bottom as you displace the gas in the can. 

10. Reject every can that shows any rust around the cap 
on the inside of the head of the can. — International Review 
of Med. and Surg. Technics^ 0(;<.,1884. 

< I I > ^ — 

Remedy for Gout. 

Dr. J. Mortimer Granville publishes in the jCancei (Aug. 
10, p. 272) a prescriptioQ ior.the relief of gout, which he 
states gives satisfactory results in acute and subacute gout, 
relieving the pain almost immediately, reducing swellings, 
and raising the proportion of urea in the urine from 50 to 
100 per cent. The formula he gives is as follows: Ammonii 
chloridi, Jiv. ; potasses chloratls, 3ij.; glycerini, 3xij. ; 
tincturse iodi, 3 ij. ; aquae ad 3 xij. — Misce. The dose is 
two tablespoonfuls every third, fourth, or sixth hour. 

— < < « I » 

IMFBOVED EXPLOSIVE SHELL. 

The shell is made of cast iron or other metal, and its butt 
end is closed by a screw plug. In the cavity of the shell are 
held two funnel-shaped glass vessels, each being formed with 
a neck which is closed by a stopper. Passing through the stop- 
per in the rear vessel is a rod, the inner end of which adjoins 
the base of the vessel, and is provided with prongs. On the 
end of the rod is a head, and in the end of the shell is a fir- 
ing pin held in a central opening in the plug, and forced 
toward the outer end of the plug by a spring. The vessels 
are filled with two distinct liquids which, when they are 
mixed, form a highly explosive compound. 

The shell is fired from a cannon, the force of the explo- 



Shortslghtedness. 

A writer in the London Times claims the cause of myopia 
to be the application of the eyes to near objects; in other 
words, the poring over books and handicrafts. When the 
eyes are directed to a near object, they are turned in or ren- 
dered convergent, so that the axes of vision meet upon it, 
and this position is maintained by a muscular effort which, 
if continued, alters the shape of the eye in the direction of 
elongation. Manifestly, the alteration will be most easily 
effected during youth, when the tissues of the body, includ- 
ing those of the eye, are comparatively lax and distensible, 
and it will also be most easily effected among those young 
people whose tissues are exceptionally weak, by reason of 
inadequate food or of unheahhy descent or surroundings. 
Badly lighted schools are the great manufactories of myopia, 
the bad light compelling approximation of the books or 
other materials of study. 




BACHELDEB'S IMFBOVED EXPLOSIVE SHELL. 

sion forcing the firing pin into the shell and breaking the 
glass vessels, so that the substances mix as the shell leaves 
the cannon, and form a compound ready to explode when 
the shell strikes any object. The compound must be of 
such a nature that it will not explode immediately upon be- 
ing formed, but will only explode when it receives a heavy 
shock. The shell is perfectly harmless until the vessels are 
broken. This invention has been patented by Mr. J. L, 
Bachelder, of Globe, Arizona. 
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STBEET CAB DBIVES'S CHANGE BOX. 

A simple, inexpensive, and convenient means for removing 
the change envelopes from the boxes used on street railway 
cars has been invented by Mr. J. G. Holden, of Danville, 111. 
The cover of the box is hinged along one side, and is held 




HOLDEN'S STBEET CAB SBIVEB'S CHANGE BOX. 

shut by a spring catch having a finger bar by which it may 
be released to open the cover. A strap passing through loops 
on the box buckles around the driver's waist, the box being 
in front and slightly toward the left band. The box is 
divided into compartments for holding separate piles of 
money or envelopes. At the bottom of each compartment 
is hinged a floor to which is rigidly fixed, near Its outer end, 
a wire frame. The side bars of the frame are far enough 
apart to receive the piles of enve- 
lopes between them. The floors 
incline downward from the hinge 
to carry the envelopes by gravity 
toward the outer side of the box, 
and leave a space behind tbem 
to prevent cramping or bending 
the box when the floor is raised. 
When the driver wishes to ob- 
tain an envelope, he places his 
thumb under the cross bar of one 
of the frames, and lifts it and the 
floor. The envelopes are thus 
brought end upward, when one 
or more may be removed from 
the pile, the remaining ones 
dropping back into box. 



IHFBOVES COLTEE HANOEE. 

In the engraving Pig. 1 is a sectional .side elevation, Fijc^ 
3 is a front end view with colter removed. Fig. 3 is a rear 
view of the back plate to which the colter fork is jointed, 
and Fig. 4 is a plan view of an invention lately patented by 
Mr. Hanc Shaw, of Campbell Hill, 111. The hanger is se- 
cured to the plow beam by bolts passing through the plate, 
A, projecting at right angles from which is a curved flange 
having serrations formed transversely across its rear face to 
engage with serrations on the front of a curved block, C, 
which is slotted vertically through the center to permit the 
passage of a bolt. By this means the block may be held 
firmly to the plate, and may be shifted on the flange to ad- 
just the colter as to height for regulating its depth of cut in 
the soil. The colter is hung in a fork pivoted on a bolt 
passing through lugs projecting from the rear side of the 
plate, B, which is bolted to flanges on the block, C. The 
upper bolt hole is slotted, so as to allow the plate, B, to 
swing on the lower bolt as a center, for adjusting the colter 
in perfect parallelism sidewise with the landslide of the 
plow, and to cut freely in advance of the plow, so that the 
latter will run true and may be guided easily. The oppos- 
ing joint faces of the block and plate, and the ends next the 
upper bolt, are serrated lo prevent slipping when the nut is 
screwed down. The colter may swing sidewise on the bolt 
to clear itself of obstructions. By turning the plate. A, up 
side down the hanger may be adjusted either to right or left 
hand plows. All parts of the hanger are simple, strong, 
and durable, and the adjustments for every possible require- 
ment can be easily and quickly made by any one capable of 
handling a plow. 



Sulpbur a Remedy for Cbolera. 

The carrying of a roll of brimstone in the pocket is be 
lieved by many persons to be a sovereign remedy for rheu 
matism, but we believe it has been left to a Doctor Herrin 
to establish the fact that a half drachm of the flowers of sul 
phur worn in the foot of each stocking is a sure preventive 
of cholera, and that one clad as it were in this sanitary 
armor may walk unscathed through the very hotbeds of 
the disease. Any lingering doubts as to the efficacy af this 
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Telephony In Australia. 

In 1883, under the provisions of an act which had origin- 
ated wiih Hon. C. Todd, Postmaster-General and Super- 
intendent of Telegraphs, a telephone system was adopted 
in South Australia, and there are now 317 members con- 
nected with the Adelaide Exchange. At the commence- 
ment of the year the subscribers in the other colonies were : 
Melbourne, 650; Ballarat, 81; Sandhurst, 37; Sydney, 260; 




SHAWS IMFBOVES COLTEB HABQEB. 



Dunedin, 337; Auckland, l^A; Christchurch, 135; and Wel- 
lington, 60. A good proportion of the telephones now used 
in Australia are of American make. 
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Leatber Faced Pnlleys. 

A competent and experienced 
millwright gives as the result of 
his experience of thirty-eight 
years that iron pulleys should be 
faced with leather, particularly 
if the belt is not to be shifted, as 
from fast to loose pulley. His 
plan is to cut the leather of the 
proper width, slightly wider than 
the pulley face, soak it soft in 
water, and then apply it to the 
pulley by stretching, using cop- 
per rivets to secure the butt joint 
and an occasional rivet on the 
edge. The leather Is put on with 
flesh side outward. Next to the 
leather face he prefers a built-up 
wooden pulley, the segments of 
wood to be secured in an iron 
frame with the ends of the grain 
outward. Such pulley faces he 
claims to be greatly superior to 
polished iron or to wood with the 
grain horizontal. 



Ingroirlng Nail, 

In a note to the Union M&K- 
cale, M. Monod states that dur- 
ing the last twenty years he 
has treated ingrowing nail by 
a very simple and effectual 
method, which does not involve 
the removal of the nail. He 
makes a free application of 

nitrate of silver at the commencement of the affection, with- 
out isolating the nail. If the cauterization is carried deeply 
into the diseased furrow, the patient has usually, even by 
the next day, derived considerable relief, and is able, even 
thus early, to walk in moderation with an easy shoe. Ex- 
tir[)atioa of (be nail should be reserved for quite exceptional 
cases. 




NEW MOVABLE CRANE CARDIFF DOCKS. 

method, the New England Medical Montldy facetiously as- 
serts, are dispelled by the fact that while the doctor, who 
lives somewhere in England, has not had for the last six 
months a single death from cholera in his practice, a large 
number of the Egyptians, who unfortunateiy.had no stock- 
ings, and were, therefore, unable to apply the remedy, suc- 
cumbed to tbe disease. 
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IHFBOVED COAL CBANE. 

Mr. Westmacott's coaling cradle must be looted 
upon as the key to the successful application of movable 
coal shipping appliances. It 
may be de.«cribed as a light plat- 
form suspended by chains, which 
takes its stat on an ordinary line 
of rails in any pcisitiim. It is 
suspended on what may be 
called au antifriction swivel, 
•which enables a man to turn ihe 
cradle with a loaded wagon on 
it, thereby dispensing with turn- 
tables. There are no tipping 
chains to hook on and oS every 
time a wagon is shipped, as is 
the case with coaling cradles 
of the usual construction; the 
tipping chains in this case pass 
through the center of the swivel 
attachment, and are permanent- 
ly connected wilh the cradle. 
The crane itself, as shown in 
Figs. 1 and 3, consists of a 
nearly square wrought iron ped- 
estal or base, tapering upward, 
which is carried on four wheels, 
one near each corner, running 
on rails of 24 feet gsuge laid 
parallel to the quay wall. These 
wheels, however, are used only 
for traveling on; the whole of 
the weight when working is 
"taken by four hydraulic jacks, 
one at each corner, which ef- 
fectually prevent any movement 
of the crane. Rising out of the 
top of the pedestal, and revolv- 
ing in bearings at the top and 
bottom of it, is the pillar, con- 
sisting of two flat plate girders, 
between which is placed the hy- 
draulic cylinder for lifting. The 
chain from this cylinder passes 
over the jib head, and both ends 
are attached to the cradle. The 
jib is attached at the lower end 
to the front of the pillar, just 
above the pedestal; and at the 
outer end by stays to the top of 
the pillar. At the back of the 
pillar isflxed a second hydraulic 
cylinder, which effects the tip- 
ping of the wagon by making a 
bight in the tipping chain that 
passes over the jib head to the 
cradle. The tipping chain is 
always kept taut by a third hy- 
draulic cylinder placed on an inclined frame, which is fixed 
t,o the pillar at the back in the same way as the jib is in 
front. Thus the tipping cylinder proper needs to have a 
short range only. The inclined cylinder and its frame act 
as a counterweight for balancing in some measure tbe load 
hanging from the jib head. The turning of the pillar and 
jib is effected by a pair of hydraulic cylinders, one on eadi 
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side of tbe pillar, fixed to tbe base of Ibe pedestal, wbicb 
itself remains stationary. The chain from these cylinders 
passes round a drum at the foot of the pillar. All the mo- 
tions are controlled with the greatest ease by one man in a 
valve house on the side of the pedestal. There are two of 
these bouses on opposite sides of tbe machine, so that be 
can use whichever is most convenient for enabling him to 
.see into the vessel. Tbe pressure water is conveyed to the 
crane by movable and jointed pipes, which can be attached 
to hydrants placed at convenient distances on the hydraulic 
mains along the quay wall. There is an auxiliary or anti- 
breakage crane on the side next the dock, the foot of the 
jib being carried from the pedestal and the top by means 
of a chain from the top of the pillar, the invention of Mr. 
Charles Hunter, engineer to the Bute trustees. By an ar- 
rangement of a hopper resting on the deck, with telescopic 
throat, which is closed by a conical bottom or valve held 
up by the auxiliary crane, the first few wagonfuls of coal 
can be lowered quietly to the bottom of the hold, and a 
conical heap formed for the following coal to fall on, as is 
done at the hoists, so as to lessen the breakage of coal. 
When the anti-breakage crane is not in use it can be swung 
to one side, jjlear out of the way. It is found in actual 
work that a wagon can be shipped in from two and a half 
to three minutes. The crane was designed and constructed 
by Sir William G. Armstrong, Mitchell & Company, and 
is similar to their well known and largely adopted movable 
hydraulic cranes for cargo and ballast work. These cranes 
were first introduced at the suggestion of the writer about 
fourteen years ago at the Atlantic Wharf of the Bute East 
Dock, to supersede fixed cranes. The introduction of the 
movable crane resulted in such an increased amount of 
work- and dispatch to steamers that all the dock compa- 
nies very. soon recognized the importance of adopting 
cranes of this type. At the Royal Albert Dock, London, 
there are about ninety of these cranes. The number of 
tips for shipping coal at the Bute docks is now as follows: 
Thirteen balance tips at the west dock; twelve balance tips 
at the east dock; eight hydraulic tips at the east dock and 
entrance basin, shown at H H; one hydraulic tip in the en- 
trance channel for loading in the tideway; eight hydraulic 
tips at the Roath basin; forty-two total number of tips. 
One movable hydraulic crane capable of lifting twenty-five 
tons. Each lip is capable of shipping 1,000 tons of coal per 
working day; the total shipping capacity of the Bute docks 
is therefore equal to nearly 13,000,000 tons of coal per 
annum. In some instances as much as 200 tons of coal 
have been shipped per hour at the hydraulic tips; and it is 
now not uncommon for a steam collier of 2,000 tons burden 
to enter the basin at high water of one day, discharge her 
ballast, receive her outward cargo, and leave at high water 
the following day, the entire operation having occupied 
less than twenty-four hours. The principal portion of the 
trade carried on in the Bute docks is the export of coal and 
iron, which amounted to 2,750,000 tons in the year 1873, 
and to 6,916,000 tons in 1883. The import trade of iron 
ore, timber, and general merchandise amounted to 630,000 
tons in 1873, and in 1883 to 1,299,000 tooa.— The Engi- 
neer. 

• I t t fc 

Two Good Remedies for Sprains. 

From the same cause which renders necessary such con- 
trivances as the nose straightening mask, illustrated In last 
week's issue of this paper, broken legs, sprained ankles, and 
wrenched wrists are produced. The following new reme- 
dies for sprains are said to have proved very efficacious. Dr. 
Thos. L. Shearer recommends and practices the use of clay, 
such as is used for making bricks, free from gravel, dried, 
and finely powtiered in a mortar. This powdered clay is 
mixed with water into a thick and moist consistence. This 
is then spread on muslin to the depth of a quarter of an 
inch, and applied entirely around tbe part. Over this is 
placed a rubber roller bandage, just lightly enough to keep 
the dressing from shifting, and retain the moisture. This 
application should be renewed every twenty-four hours. It 
appears, by this method of treatment, the most severe sprains 
are cured much more rapidly and satisfactorily than by the 
old system. 

The same authority states that powdered dried earth 
sprinkled on the surface of an ulcer, and kept in position by 
adhesive straps, is a capital dressing for cases which are so 
weak that even the weakest ointment tends to break down 
the granulations. 

Professor Brinton, another celebrated practitioner, says 
that tbe best thing for a sprain is to put the limb into a ves- 
sel of very hot water immediately, then add boiling water as 
it can be borne. Keep the part immersed for twenty min- 
utes, or until the pain subsides; then apply a tight bandage, 
and order rest. Sometimes tbe joint can be used in twelve 
hours. If necessary, use a silicate of sodium dressing. 



No Cats. 

There is not a single cat within the limits of the town of 
Leadville, Colorado. Cats have been imported there by the 
hundreds, and in all varieties of color and size, but not one 
has ever survived the second week of residence. However, as 
there are no rats and mice in Leadville, there is no real need 
of cats, and it makes little difference whether they live or 
die. The thin atmosphere at that altitude (10,300) is as fatal 
to tbe vermin as to their foe, and the inhabitants are thus 
mercifully spared the inflictions of both. — Chicago Inter- 
Ocean. 



AN IHFBOVDD GVN SIGHT. 

Tbe form of this sight, and the optical principle involved 
in its construction, will be readily understood from Fig. 1, 
which shows it in perspective and in vertical section. 
When aiming, the sight has the appearance of a ring or 
hoop, which shows the front sight and the object aimed at 




Fig. l.-LTMAN'S BEAB SIGHT FOB BIFLES. 

without intercepting any part of the view. Fig. 2 gives 
an approximate idea of how the sight appears when aiming, 
and Fig. 3 shows how the common open sight appears. In 
the first it will be noticed that the top of the rifle barrel 
and tbe front sight are seen as distinctly as if no rear sight 
was used ; while in the second the most important part of 




Fig. 2.-AFFEABANCE OF SIGHT WHEN AIMING. 

the view is shut out, and there is great diflSculty in quickly 
getting the front sight in the notch of the rear sight. The 
aperture in this sight, being very near the eyes, is greatly 
magnified as compared with the notch in the common 
sight; and although this may cause tbe impression that an 
aperture which looks so large cannot allow of accurate 




Fig. 3.-AFFEABANCE OF COMUON OFEN SIGHT WHEN 
AIMING. 



aiming, it is true that the larger this'small aperture looks, 
the inore accurate the aim. The accuracy is also increased, 
as the distance from this sight to tbe front sight is nearly 
twice as great as from the ordinary open sight to the front 
sight. The rim ofjthe sight can be instantly changed, to 
give it a large aperture with a narrow rim or a small aper- 




Fig. 4.-SI0HT ATTACHED TO IMFBOVED BASE. 

tnre with a wider rim. The sight can be easily placed upon 
any rifle. Pig. 4 shows a sight attached to an improved 
base, lately patented, which not only looks better on the 
gun than any other rear sight base, but it allows of greater 
elevation for shooting. 

The inventor, Mr. William Lyman, of Middlefield, 
Conn., to whom inquiries should be addressed, has received 
many highly commendatory letters from those who have 



repeatedly tested the efficiency of this sight. Dr. J. W. 
Wright, president of the New York Rifle Club, states that 
his experience with it has "involved almost every variety 
of shooting at tbe shorter ranges, i. «., up to 500 yards, and 
it has been used for large and small game, iii dark woods 
and in bright sunlight, across water and overland, and I am 
convinced that, for quick work, it is unequaled. II gives 
the hunter all the advantages of an abundance of light, to- 
gether with a complete view of the surroundings of the ob- 
ject to be hit." 

i^ f ) ^ 

Some Useful Notes for Engineers. 

Among the questions most frequently asked of our in- 
spectors when making their ordinary visits, says the Loco- 
motive, are tbe following, which are of such general interest 
to engineers as to warrant publication: 

1st. How much water per pound of coal should be made 
into steam at 60 pounds pressure per square inch with 60 
inch tubular boilers properly made, well set, and carefully 
fired? 

Under the above conditions, from 8 to 10 pounds, depend- 
ent somewhat, of course, upon the quality of the coal and 
the temperature of the feed water. 

2d. How much more coal per pound of water does it take 
to carry 80 pounds per square inch than it does to carry 60 
pounds per square inch? 

This question could with more propriety be put as fol- 
lows: How much more heat does it lake to make a pound 
of steam at 80 pounds pressure per square inch than it does 
to make a pound at 60 pounds per square inch? 

Practically, no more coal will be required; theoretically, 
about 0'4 of one per cent, or about 1-250 part more. 

3d. Do you get enough better results from steam of 80 
pounds per square inch than you do from steam 60 pounds 
per square inch to pay tbe extra wear and tear of boiler 
and engine? 

Depends entirely upon conditions. If you can make use 
of steam of 80 pounds pressure, it pays to use it; there are 
conditions, however, where 60 pounds, or even less, would 
be decidedly more economical. 

4th. How much more heat do you get from pipes carrying 
60 pounds pressure than from pipes carrying 10 pounds pres- 
sure? 

Two and one-tenth per cent more heat will be given out 
per pound condensed from steam of 60 pounds pressure than 
from steam of 10 pounds pressure, in falling from tempera- 
ture due to the respective pressures to 212° Fahr. 

5th. What proportion of direct heating surface to the 
volume of a fairly protected room is required to maintain 
the temperature of the room at 60° Fahr. in buildings heated 
by steam? 

From 1-75 to l-250j according to size and exposure of 
room. 

6. How nluch is a given amount of steam reduced in bulk 
by compressing it from 60 pounds per square inch to 80 
pounds per square inch ? 

About 20 per cent. See any steam table. 

* I « > ^ 

UTorklng Hard Iron. 

In a little jobbing machine shop the proprietor and sole 
workman was sweating and swearing over tbe obduracy of 
a lot of very thin castings which he was trying to drill for 
riveting, and to file for fitting. Some of the castings were 
very hard, and ground out and broke drills at a fearful rate. 
Where the grindstone or the emery wheel could reach, they 
were used instead of the file. Many of the pieces were re- 
jected because of their hardness, and it was thought neces- 
sary to make them of iron to be made malleable at a greatly 
enhanced cost. 

A visitor suggested the us^e of spirits of turpentine on 
drill and file. After some demur it was tried, and the work 
proceeded. The speed of the drill was somewhat reduced 
from that of a drill in soft gray iron, but the obdurate ma- 
terial yielded to tbe persuasive infiuence of the turpentine. 
The file was kept wet with it, and there was no difficulty in 
cutting the hard metal. It is ascertained, however, that the 
supply of turpentine must be continuous — a common muci- 
lage brush is bandy for the purpose — and that the turpen- 
tine, evaporated and oxidized by exposure until it is some- 
what viscid, is better than the limpid spirit, as having more 
body. 

Bursting of a Fly Wbeel. 

In Boston, Mass., on October 18, an iron fly wheel weigh- 
ing 125 pounds, and attached to a wood sawing machine in 
a coal and wood yai-d, burst into many pieces, which flew 
in all directions, smashing wagons and other objects, but 
killing no one. One piece, weighing about 50 pounds, took 
a singular journey. It was propelled straight into the air, 
and descended in the front entry, just inside the door, of a 
wooden dwelling house, adistance of 400 or 500 yards. The 
piece crushed throufih the flat roof of the dwelling, which 
is a two and one-halfgtory structure, carrying away plas- 
tering and laths. It then went through a fi'ather bed in the 
room, and taking an oblique course went through tbe wall 
about six inches from the floor, dragging with it a portion 
of the mattress. The flying missile struck the bed at its 
head, awd just where a person's head would naturally lie if 
the bed was occupied. Pursuing its course, the iron frag- 
ment still descended with frightful velocity, carried away 
a portion of a flight of stairs, and went through another 
wall, where its further progress was stopped. 
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EXHIBIT OF THE BBT7SH ELECTBIO COKFANY. 

(Continued from first page.) 
origin, the one from the other. For, as could be seen in the 
exhibit, these incandescence lights may, in the Brush sys- 
tem, be generated both from the dynamo direct acd through 
the interposition of the storage battery. 

Of all the apparatus exhibited in the two great buildings 
of the Exposition, it is safe to say that nothing attracted more 
attention or was so attentively and continuously observed as 
the storage batteries in the Brush exhibit One of these 
batteries was placed in the exhibit on the ground floor and 
another in the west gallery. Both were in active operation, 
furnishing light for the incandesceuce Brush-Swan lamps, 
and so arranged that the general visitor, who came with 
rather confused ideas about the properties of storage bat- 
teries, could observe their working, and depart thence with 
some idea of their utility and convenience. 

The scheme to charge these secondary batteries during 
the day by the use of the same wires which at night furnish 
the current for tiie arc lights was graphically set forth, and 
the advantages of the system explained. 

For the purpose of practically illustrating their system of 
domestic lighting, a parlor, bedroom, and an additional 
chamber were exhibited by the Brush Company, the two 
first being lighted by the Brush-Swan incandescence lamps, 
fed by a secondary battery, and the third containing two 
looms driven by a Brush motor This motor was fed by the 
current taken from the battery by the same wire that sup- 
plied the lamps. 

While the battery is in operation it has an E. M, F. of 37 
volts, and is charged at the rate of twenty amperes Under 
ordinary circumstances it will feed forty lamps, each of six- 
teen candle power, and is said to have the ability when once 
thoroughly charged of furnisliing250 hours of light, whether 
used In large or small quantities. 

Affixed to the wall in the west gallery was the manipulator 
of one of these batteries, by which the contact between the 
dynamo station, the battery, and the lighting apparatus was 
automatically maintained. By this Ingenious contrivance 
the current is permitted to enter and charge the battery, and 
Is cut off when the process is complete; to permit the cur- 
rent to flow into the lighting apparatus, and to check it when 
light is no longer needed. 

The battery itself consists of twenty-one cells, each of 
which is compo.sed of three plates of cast lead, the center 
one being an oxygen plate and those on either side hydro- 
gen. The plates measure 16x16 inches square and ai e con- 
nected, the two outside ones with the middle plate of the 
neighboring cell— a system known as "series." As the elec- 
tric current traverses the cells, it re.sults in the decomposi- 
tion of the electrolyte (HaS04 + HaO), the two outside plates 
absorb hydrogen, and the center plate absorbs oxygen; the 
hydrogen and oxygen thus absorbed join again, and acting 
as a battery are resolved into water. A meter was attached 
to the batteries exhibited, which indicated the amount of 
light used, or rather the amount of current that had passed. 
The innumerable little incandescent lamps fed by these bat- 
teries were connected by wires hidden from view. Whether 
the battery was being charged or already complete, there 
was no noticeable difference in the intensity of the lights, 
which were kept aglow during the one period as well as at 
the other. 

Besides furnishing light, it was shown at the Brush ex- 
hibit that these batteries could likewise be made to furnish 
power, not only in small quantities, as was shown by run- 
ning the two looms in the exhibit, but suSlcient for running 
street cars, boats, tricycles, and the like. Improvements are 
being continually made in regard to efficiency and simpli- 
city, and consequently the cost is being lessened. 

In the parlors which constituted a part of the Brush ex- 
hibit, circles of colored lamps, fed both by dynamos and 
secondary batteries, cast a steady and well diffused glow 
upon the elaborate paneling of the walls, and without a 
series of arc lamps poised on wooden columns stood like 
sentinals to mark the approach to the general headquarters. 
As a practical illusfration of "multiple arc," a hundred 
and sixty lamps glowed behind a finely wrought screen, while 
in front a dynamo of noiseless though rapid movement fur- 
nished the energy. 

Still further northward from the headquarters exhibit, the 
Brush Company maintained six dynamo electric machines 
in motion ; and from the same engines which supplied the 
power for these, an electro-plating machine of the Brush 
type, situated near the Brush parlors, was operated. This 
plating machine is in most respects similar to the arc 
light machine, except that the field magnets are coarsely 
wound in general circuit, in order that the E. M. F. may be 
retained at the low degree required for the class of work 
for which it is designed. 

At the evening exhibitions it was shown that in these 
plating machines the largest portion of electricity produced 
from a given expenditure of power may be utilized for ex- 
ternal work— the plating being done in the baths— and tlie 
minimum being absorbed in the machine itself. The re- 
sult is that the machine does not become hot when doing 
H,s maximum amount of work. It does not require water 
to keep it cool, and is so arranged that its poles cannot re- 
verse while running. The adjustability of the brushes at 
the commutator prevents its wear by an undue amount of 
spark, and its parts, being interchangeable, maj', in case of 
accident, be quickly replaced. A most ingenious device 
for connecting up the currents from the armature prevents 
that pulsation of current which heretofore has proved so an- 



noying to manufacturers of electro-plated ware. In order 
to ascertain the polarity of this plating machine, two small 
wires are run from the binding-posts, and, -when their ends 
are dipped in the solution, the wire which gives off gas 
profusely is the one to be attached to the rod in which the 
work is placed; the other wire being attached to the rod in 
which the anodes are hung. 

Near this electro-plating machine were exhibited three 
arc-light machines of the Brush pattern ^ one having a 
power of seventy arc-lights, each of 3,000 candle power. 
The dynamo machines used to supply the Brush-Swan in- 
candescence lights are seen to be slightly modified for that 
special purpose In these the field magnets are compound 
wound, being in part shunt circuit and in part open circuit; 
the armature wire was in like degree coarse. Machines of 
this nature, each with a capacity of 150 incandescence 
lights, were in the exhibit. The machine used in supplying 
the Brush secondary battery was classed as of fifteen arc- 
light capacity. 

The lamps shown in the exhibit were Wall lamp incan- 
descence for bracket, ornamental swinging lamp, groups of 
sixteen candle power lamps for parlors, each lamp jutting 
out of a globe made in imitation of a flower, the large incan- 
descence projecting downward from ceiling, and various 
descriptions of arc-lamps for street and theater. 

The Brush-Swan incandescence lamp exhibited is exceed- 
ingly simple In construction. It consists of a small glass 
globe from which the air has been excluded, and in which 
is placed a thin film of carbon, forming a complete coil. On 
passing the electric current through the carbon it becomes 
intensely white heated, and emits a beautifully soft, clear, 
and steady light. The carbon not being in contact with the 
air, there is no combustion, and consequently no vitiation 
of atmosphere. 

The lamp has no mechanism, and when it fails from use or 
accident, may readily be replaced by another. Its power 
varies from sixteen to one hundred candle power; the stand- 
ard size being sixteen candle power. It has an average life 
of 1,000 hours, but may glow for several times that period. 
With but little cost it can be adapted to any gas fixtures, the 
wires being run through the pipes out of sight. It can be 
turned on or off by means of a key or button made of rub- 
ber, and each lamp is entirely independent of its neighbors. 
Every lamp is provided with a safety attachment. In case 
of accident to the line by short circuiting, the circuit is in- 
stantly broken. The wires leading to the fittings are care- 
fully Insulated in a fireproof material which prevents acci- 
dents by fire. They may be run between walls and floors 
or through partitions with safety, or inclosed, as at the Ex- 
position, in ornamental wood strips crossing the ceilings. 

The Brush dynamo-electric machine, which may be said to 
be the base of the whole Brush-Swan system, was shown in 
the exhibit, not only as an entirety, but exposed so that all 
could see its parts and comprehend the theory upon which 
it is based. It is a modification of the Gramme machine, 
audits most striking feature consists in the arrangement of 
the collectors and coils, whereby each pair of the fourpairs 
of coils is, in turn, cut out of the circuit during one-eighth 
of a revolution, so that there are only three pairs of coils in 
circuit at one time. The object Is to get rid of the waste of 
energy necessitated by sending a current through one pair 
of colls during the time at which they are of little service 
and cutting few lines of force. As might be supposed, this 
is when the colls are at an angle of very nearly ninety de- 
grees to the lines of force; for at this time the number of 
lines of force passing through these coils Is at a' maximum, 
but their rate of change at a minimum, because the rate of 
change varies as the cosine of the angle. There are two 
sets of brushes and four commutators, one commutator for 
each pair of colls. Each brush is made to toucTi the com- 
mutators of two pairs of coils which are not contiguous, but 
at right angles to each other. The two strips of each com- 
mutator are separated from each other by about one-eighth 
of the circumference, so that whenever these insulating 
spaces come under a brush the pair of coils corresponding 
to this commutator are cut out of the circuit. 

The brushes are so placed that they come over these in- 
sulating spaces just at the time when the coils corresponding 
are In the position of minimum action, and they come into 
contact with the strips of the commutator again when they 
are approaching a position of greater efiEectiveness. In this 
machine the four pairs of coils form four independent ma- 
chines, the two coils of each machine being in series; but 
the four machines are joined in two pairs by the arrange- 
ment of the collector, the two machines thus formed being 
joined in series at the last, so as to generate one continuous 
current of high electro-motive force. Of the two machines 
thus joined in series, one has one pair of coils in the position 
of maximum effect, the other pair in the position of mini- 
mum effect, and therefore cut out. The other machine has 
both pair of coils in circuit and both in positions of medium 
effect. The current finally generated may therefore be said 
to be that of two machines joined in series, one machine 
having two coils in series in a position of maximum effect, 
the other machine being composed of two maclilnea joined 
in parallel, each of these machines consisting of two coils 
joined in series and occupying positions of medium effect. 

A very interesting part of the Brush exhibit were the 
great arc lamps which the company use for lighting up 
towns and cities by a system of light towers. These lights 
are of the regulating order, and have as much to do 
with the success of the system as the dynamo itself. They 
are made to burn continuously for eight, sixteen, twenty- 



four, or indeed for any desired number of hours, and so sim- 
ple is the mechanism that it Is only necessary to place one 
of the lamps in position to insure its working. These lamps 
are of the double carbon or sixteen hour type, and, as in 
many other description of lamps, the upper carbon falls by 
its own weight upon the lower carbon, and thus closes the 
circuit. The pencils of carbon within these lamps are about 
13 inches long, and coated with copper. They last about 
eight hours, by which time about 9J^ Inches of the positive 
and about 4 inches of the negative carbon are consumed. IE 
it is necessary that the lamps should burn a still longer time, 
the double carbon lamp type are employed, these being fitted 
with two pairs of carbon holders. When one set of carbons 
is consumed, the change to the other pair is effected by me- 
chanical means, and simply. 



Telegraphing Extraordinary. 

A contemporary supplies some interesting particulars as 
to the number of words transmitted by telegraph to all parts 
of the kingdom of Great Britain on the occasion of the Prime 
Minister's recent visit to Edinburgh. On the evening of Mr. 
Gladstone's arrival, press messages containing over seven- 
teen thousand words were handed in at the telegraph de- 
partment of the General Post Office; but the actual number 
of words transmitted was over sixtj'--seven thousand, owing 
to the fact of the same report being sent to more than one 
newspaper. Mr. Gladstone's visit to the Forth Bridge works 
led to the transmission of twelve thousand words, and his 
moveinents on the following day to nineteen thousand. On 
the occasion of his first speech on Saturday evening (August 
30) in the Corn Exchange, sixty -two thousand four hundred 
and seventy-one words were handed in, and one hundred 
and thirty eight thousand four hundred and forty-five trans- 
mitted. The number would have been greater had not 
Sunday intervened, allowing of the transmission of many 
messages by train. On Monday evening (September 1) the 
press messages reached the enormous number of one hun- 
dred and seventeen thousand words, causing the transmis- 
sion of about four hundred and twenty-seven thousand 
words, the largest number ever transmitted on any one night 
from Edinburgh. After the Waverley Market speech of 
Tuesday niglit (September 3), one hundred and seventy-two 
thousand eight hundred and twenty-one words were trans- 
mitted. 

On Monday evening, when the strain was heaviest, one 
hundred and thirty operators were at work, and in spite of 
the constant stream of messages the department kept abreast 
of the reporters. As many as four towns in the same tele- 
graphic circuit were enabled to read almost the same mes- 
sage at the same time. The message having been " punched" 
on long slips of prepared paper, the plan was adopted, in- 
stead of running it entirely through one machine, of taking 
the slip out of the first machine after it was three yards 
clear, and running it into a second and -a third. 



Cobalt Bronze. 

Under the above name we have a new alloy introduced by 
Wiggin & Son, of Birmingham. Cobalt bronze is a whiter 
but slightly more expensive metal than silveroid. It is, per- 
haps, the more interesting of the two, because there is in- 
troduced into its composition small quantities of the metal 
cobalt. The malleability of cobalt in a pure metallic form 
has long been understood, but we believe It was not until a 
few years ago that it was demonstrated by Messrs. Wiggin 
that it might be rolled into sheets, and wrought like other 
metals into articles of utility. Its high price, however, in- 
terfered with its production, and militated against its use. 
This fact induced Messrs. Wiggin to endeavor to compound 
an alloy, in which the sterling qualities of this valuable 
metal could be fully represented, and which, at little more 
than the cost of ordinary German silver, might possess in a 
large degree all the attributes of the pure metal itself. Pos- 
sessing, as it is said to do, many of the qualities and every 
appearance of metallic cobalt, it is manufactured in several 
qualities, the higher grades being preferable, on account of 
their suitability for casting purposes, their close, steel-like 
surface, their susceptibility of a high polish, as well as their 
hardness, toughness, and great tensile strength. 

■ < < « > ^ 

Panacea for Trouble. 

Life is filled with trouble, as a writer in Our Homes has 
said, and we must shoulder our share with the best grace 
we can. We may only seek to make them as light as we 
can, since to avoid them is impossible. 

There is one sovereign panacea for this. It is work. 
Brooding over trouble is like surrounding one's self with 
a fog. It magnifies all objects seen through it. Occupation 
of the mind prevents this; hard work, manual work even, 
gives the mind other matters of concern, tires the body 
so that sleep will come. 

Very few suicides occur when men are actively employed. 
When out of work they think of their other troubles, and 
the despondency arising from this added one throws the 
mind from Its balSnce, and the fatal deed is done. Many a 
man would have committed suicide if he had had the time. 
Work of any kind, especially work for others, is the great 
panacea for a troubled mind. 



A.TS Alaska U. S. Signal Corps observer writes us of the 
discovery of a wonderful medicinal spring in that Territory, 
long highly esteemed by the Indians and greatly valued by 
the few whites who yet know of it. 
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STEAK GATAUABAN. 

The boat consists of two pontoons each 2' x 80' and 1' 8" 
deep placed 4' apart. Beams 2' from centers connect rigidly 
the pontoons; on these is laid a floor of }^' matched boards. 
Tbese beams are secured by %" bolts 25" long extending from 
bottom of boats to top of deck beams. The pontoons are 
covered water tight, and each divided into two tight com- 
partments. The upper works are formed by stanchions 
with carline beams, on which is the up- 
per deck of %' timber. The pilot 
house is well up, so wheelsman cau see 
fore and aft. An opportunity is also 
provided for stearing in cabin, which is 
inclosed with canvas curtains secured 
to stanchions, as are carriage curtains, 
only stronger. In the cabin extra 
stanchions are set up when wanted to 
support folding cots, all of which takes 
but little room, by day, when not 
wanted. 

The boats are nearly straight on in- 
side lines, gathering enough water, as 
as I find on trial, so that, with the 
draught back, caused by the wheel, the 
water remains same height between the 
boats, when running, as outside. This 
is my second experiment in steam 
catamarans, and I am convinced it is 
the best plan for steam yachts up to 
60' and perhaps longer, for the follow- 
ing reasons: 

Litis not cranky — "stiff as an is- 
land " they say — half a dozen men on 
one side scarcely change the level even 
of this small boat. 

2. Safety from sinking — the four air 
tight compartments must all be filled 
before it will go down. 

3. Cleanliness — all ashes and cinders 
go direct from the fire box to the water 
below. 

4. Speed — nine miles an hour in still 

water. 5. Protection of boats from weather — the floor form- 
ing a sun shade. 

6. Roomy — place for six to sleep in cabin ; ice box, lockers, 
oil stove box, and coal bunker forward, and all accessible. 

The power is a 4 x 6 engine and upright steel boiler with 
seventy IJ^" flues 24' long submerged. 1 think that with 120 
pouuds boiler pressure I obtain about 260 revolutions, which 
gives about 5 horse power. The engine is faulty in con- 
struction in that the exhaust isbuttwo^' pipes from either 
side of steam chest, the area of both but little more than one 
1" pipe. With 60' of heating surface more steam could be 
made, with poor wood, than the engine would use. 

The boiler is all above the furnace. The grate is hung in 
center, and dumps into the water between the boats. My 
plan for feeding boiler I think is novel. From the deck 
pump the water is all forced through the feed pump, thus 
facilitating " starting " the feed pump, making it almost a 
certainty. When at dock with steam up, the waste of water 
is very easily supplied by hand, and more surely than with 
any small inspirator I have seen. By a simple device the 
leverage is changed when pumping by hand against a head 
of steam. The feed pipe coils around tire, and only hot water 



thereby helping to keep wheel flange in place. The wheel 
shaft is hung in bearing secured by a steel plate bent around 
and riveted to lo*erendof a piece of oak 2)^" by 41^", 
tapered like a wedge at lower end, curved with length of 
wheel shaft as radius, and sliding vertically in a similarly 
curved casing securely bolted to deck beams. The wheel 
blades, when at highest point, just clear deck, and are not 
submerged entirely. Engine shaft is inclined so as to bring 




THE STEAM CATAMARAN MAT BABBETT. 

wheel shaft in line when in ordinary use, i. «., down. 
This pitching wheel shaft has not proved objectionable, 
thus corroborating the views of that party who urged the 
inclined shaft so strongly before one of your New York 
societies two or three years since. By the way, does this 
universal joint coupling happen to be new? I never saw it. 
I know it is good. 

For cruising I have liever seen a more comfortable rig. A 
party of seven last summer were out weeks with it, and were 
certainly very comfortable. With a mosquito net around the 
cabin, and when hot with the curtains down a little, the 
nights were delightful. Wm. B. Bbbd. 

Hastings, Minnesota, June 24, 1884. 



TWELVE-WHEEL PBEIGHT LOCOHOTIVE. 

At the Long Branch meeting of the Master Mechanics' 
Association, the Committee on Improvements of the Loco- 
motive exhibited, among other things, a photograph and 
some sketches of an engine built by Mr. Alex. Mitchell, of 
the Lehigh Valley Railroad, but which by no means attracted 
the attention which the novelty of the design and the per- 
formance of the engine deserved. 



having a pony truck at each end and the first and second 
drivers more widely separated. Instead of a blank tire on 
the main or second pair of drivers, the trailing drivers are 
used without a flange, making the rigid wheel-base the same 
as that of a Mogul. 

This arrangement is possible because the trailing truck 

guides the back end of the machine. The rigid wheel-base 

is but 12 feet 1 inch, the total wheel-base 29 feet, or 6 feet 

more than that of the Consolidation 

engine, while its rigid wheel-base is 3 

feet shorter. 

As would be expected, the engine is 
much easier on the curves, and at the 
same time runs with much less danger 
of getting off the rails. The forward 
truck is of the usual pony pattern, 
with half elliptic springs. The trailing 
truck has volutes under the side bear- 
ings and spirals in deep pockets in the 
center. 

The frame of the engine differs from 
the ordinary type in having jaws and 
braces in separate forgings, which are 
bolted together. The main bar is 
straight to the back end, where it is 
slightly turned up. The first and sec- 
ond pair of drivers are equalized with 
each other, and can be equalized with 
the pony truck if necessary. Tlie third 
and fourth pairs are also equalized to- 
gether. The latter pair have seven- 
inch plain tires. The driving wheels 
are 60 inches in diameter, and have 
88,000 pounds upon them, or but little 
more than that which is placed with 
safety on an ordinary car journal. The 
leading truck has 11,000 pounds, and 
the trailing truck 6,000. The cylinders 
are of an unusual size, at least for 
this part of the country, being 20 inches 
in diameter by 26 inch stroke. They 
have DeLaney balanced valves, and two 
relief valves on the steam-chest cover. The boiler to sup- 
ply steam to the cylinders is of Otis steel, is 54 inches in 
diameter at the smallest ring, and has 288 2-inch flues 12 
feet long. It is fed by pumps driven in the usual way from 
the cross-head, but there is a small injector in the cab for 
iuse in case of emergencies or when the engine is standing. 
The fire-box is 11 feet long on the bottom and 33 inches wide 
inside at the grate. The Bee, as the engine is called, has 
gained for itself a very enviable reputation on the road, and 
has demonstrated that the principles involved in its construc- 
tion are correct. 

— ^ I « I > 

Nuremberg nietal Exbll>ltIon of 1885. 
This international display of precious metals and alloys, 
organized by the Bavarian Industrial Museum, promises to 
be of remarkable interest. The Government has decided 
upon giving medals of gold and silver. Free entry will be 
granted to all works which are again exported, and a lottery 
will take place in which the prizes will consist of objects 
which have been exhibited. A guarantee fund of £5,000 
has already been arranged, and the various German consul- 
ates in other countries wUl assist in the work. It is stated in 




TWELVE WHEEL FBEIOHT LOCOMOTIVE-LEHIGH VALLET BAILBOAD. 



enters boiler. The inlet is in center of lowest point in boiler, 
taking place of one tube. An . outside vertical circulating 
pipe secures good circulation. 

The wheel is 3 bladed, 24", and is arranged to be raised in 
shallow water, being attached to main shaf thy universal joint 
which is shown in Figs. 1, 2, 3, 4, and 5. The flange faces 
are 7", turned to segment of sphere with length of propeller 
shaft as radius. Eight steel pins, %' diameter, 3" long, are 
riveted into the flange attached to engine shaft and work 
in boles reamed tapering in flange attached to wheel shaft. 
Wheel shaft extends into flange on engine shaft, about ^', 



It made its first appearance upon the track, says TJie 
National Oa/r-Builder, as a ten coupled fourteen-wheeler, hav- 
ing a pony truck at both ends. The weight of the engine, 
however, was but 108,000 pounds, and experiments showed 
that while the design was satisfactory, so great a number of 
drivers was not necessary for an engine of this weight. One 
pair of wheels was therefore removed, and the positions of 
the others arranged so as to make the rigid wheel-base of 
the engine similar to that of an ordinary Mogul. As will be 
seen from the engraving, the engine now has two trucks and 
eight driving wheels, differing from the Consolidation in 
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the Metallarbeifer that Indian metal work, as well as Persian 
and KabylespecimenSj;-will be exhibited. In America, Spain, 
and Portugal the idea has been warmly taken up, and the 
participation of Japan is considered certain. France, Italy, 
Belgium, and Austria have been applying for space in an 
encouraging manner. As to Germany itself, it would seem 
that the old metal working towns, Hanau, Pforzheim, Stutt- 
gart, Gmund, etc., will be represented in a special manner. 
The historical department will be of great interest. The 
light will partially be obtained from above, the objects 
shown being thus exhibited under favorable circumstances. 
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The Proper Weight of fflan. 

Prof. Huxley gives the following table of what a full 
grown man should weigh, and how this weight should be 
divided: Weight, 154 pounds. Made up thus: Muscles and 
their appurtenances, 68 pounds; skeleton, 34 pounds; skin, 
10}^ pounds; fat, 38 pounds; brain, 3 pounds; thoracic vis- 
cera, 3J^ pounds; abdominal viscera, 11 pounds; blood 
which would drain from body, 7 
pounds. This man ought to 
consume per diem: Lean beef- 
steak, 5,000 grains; bread, 6,000 
grains; milk, 7,000 grains; pota- 
toes, 3,000 grains; butter, 600 
grains; and water, 33,900 grains. 
His heart should beat 75 times a 
minute, and he should breathe 
15 times a minute. In 34 hours 
he would vitiate 1,750 cubic feet 
of pure air to the extent of 1 
per cent; a man, therefore, of 
the weight mentioned ought to 
have 800 cubic feet of well ven- 
tilated space. He would throw 
ofiE by the skin 18 ounces of 
water, 300 grains of solid matter, 
and 400 grains of carbonic acid 
every 34 hours, and his total loss 
during the 34 hours would be 6 
pounds of water and a little 
above 3 pounds of other matter. 

In this connection we read 
that Dr. Schweninger, of Munich, has discovered a new 
mode of reducing the bulk of thehuman frame. It is, never 
to eat and diink at the same time, but to let two hours in- 
tervene. He has, it is said, cured Prince Bismarck of a ten- 
dency to obesity in this way. 

Fat people have now their choice between four systems: 1. 
The original Banting, which consists of eating nothing con- 
taining starch, sugar, or fat. 3. The German Banting, 
which allows fat, but forbids sugar or starch. 3. A Munich 
system, which consists of being clothed in wool and sleep- 
ing in flannel blankets instead of sheets. 4. Not eating and 
drinking at the same time. 



THE LIVIITG OBO&mSHS OF THE ATMOSPHEBE. 

As well known, the depths of the ocean were for cen- 
turies regarded as abysses inaccessible to the sight, and it 
was taught that no living being could exist in the darkness 
that reigned therein. Yet it was only necessary to cast the 
lead and trawl into the submarine valleys to discover there- 
in an entire flora of wonderful richness and beauty, and an 




Fig. 1.-BEHAINS OF AN ACABTJS X 890. 



Fig. 2.-SF0BES OF ALTEBNABIA X 400 
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The New Cuiiard Steamsblp ITmbrla. 

This new ship is expected to reach New York about Nov. 
6. On her recent trial trip the vessel steamed a distance of 
thirty miles at a speed of twenty-one nautical miles an hour. 
A marked increase of speed may be looked for when her 
machinery is in thorough working order. The Dmbria is 
the largest vessel afloat, with the exception of the Great 
Eastern. She is 530 feet long, 57 feet 3 inches breadth of 
beam, and 41 feet depth of hold, and measures over 8,000 
tons. The vessel was built in the Fairfield yard at Govan, 
where a majority of the fast steamers of late years have 
been constructed. Her great breadth affords room for a 
wide saloon, which is 76 feet long, 9 feet high, and lighted 
by a lofty cupola skylight. The whole of the saloon is 
paneled with oak, slightly carved. The electric light is 
used. The Umbria will carry 730 first class passengers, and 
has no steerage accommodations. The engines of this mag- 
nificent work of marine architecture are the most powerful 
in the world. The center high 
pressure cylinder is 71 inches 
in diameter, and the two low press- 
ure are each 105 inches, with a 6 
foot stroke. The screw is made of 
manganese bronze, cast in the Fair- 
field yard. The qualities of man- 
ganese bronze, combined with the 
development in practice of the true 
proportions of the screw propeller, 
are computed to add upward of a 
knot an hour to the performance of 
the old fashioned cast iron blades. 
The vessel is fitted for the Admi- 
ralty service, and can carry coal for 
16 days when moving continually at 
a speed of eighteen knots an hour. 



entire fauna of singular beings regarding whose form and 
nature there could have been no suspicion. On another 
hand, the microscope has revealed the existence of innume- 
rable animalcules in the least drop of water taken from any 
spot whatever on the surface of the ocean, and, in the very 
place where it was believed that there could be nothing but 




ng. 5.-ATU08FHEBIC BAOTEBIA X 1000. 

inert matter, the presence of life has been discovered in its 
completes! development. 

It is the same with the atmosphere. In that transparent, 
invisible, ungraspable air in which for centuries nothing has 
been seen but winged birds and insects, the microscope 
shows us to-day a whole world suspended, unbeknown to 



Freezing of Seneca Lake. 

A correspondent writes us, men- 
tioning circumstances and witness- 
es, of the freezing over of Seneca 
Lake two successive years on May 
5, 1860-61, with a thin sheet of ice 
like window glass. Appleton's Cy- 
clopaedia also mentions its having 
frozen over March 33, 1856, al- 
though, aside from these instances, 
it has never been known to freeze 
over even In the coldest winters. 

The lake is situated in the west- 
ern part of New York State, is 
37 miles long and two to four 
miles broad, 630 feet deep, its sur- 
face about 300 feet above Lake Ontario, and 450 feet above 
the Atlantic. 




Fig. 3.-SF0BES OF CBTFTOO&MS X 500. 



Fig. 4.-SF0BES OF CBYFTOGAMS X SOO. 



A State Association of Inventors was organized in Ken- 
tucky, Sept. 17, as a branch of the National Association 
formed at Cincinnati last March. 



us, amid the dust that is continuously floating about,. 
The air is no leSs peopled than the ocean, and, just as we 
see sediment, infusoria, and algffi in a drop of ocean water, 
just so we find in the least volume of air collected near the 
earth dust, vegetable debris, living organisms, and infinitely 
j small animalcules, which live, feed, develop, and repro- 



duce themselves, and germs of fermentation and putrefac- 
tion — those noxious organisms in which Mr. Pasteur has 
found the cause of so many maladies that afllict humanity. 

In recent years the question of atmospheric dust has been 
studied by the aid of new methods, by a learned investigat- 
or. Dr. P. Miquel, chief of the micrographic service of the 
Montsouris Observatory. This gentleman has collected to- 
gether a description of his pro- 
cesses and analyses, and the re- 
sults that he has obtained, in a re- 
markable work which we shall 
now make known to our readers 
by extracting therefrom a few in- 
teresting and little known facts. 
We shall not speak of the 
methods by means of which we 
may collect atmospheric dust 
and aerial sediments; it will suf- 
fice to say that they are usually 
based upon the filtration of a 
certain volume of air, and upon 
the condensation of the aqueous 
vapor which it contains and 
which carries along the dust in 
suspension, or else upon an ex- 
amination of the sediment from 
rain or snow water that has been 
collected in special vessels. 

We shall give at present a few 
specimens of the productions 
that Dr. Miquel has found in at- 
mospheric dust during the course of his long and patient re- 
searches. Cadavers and debris of animal and vegetable 
nature are very frequently met with in the corpuscles of the 
atmosphere. Herein we find butterfly scales, down from 
the bodies of birds, parts of insects' bodies, and sometimes 
even the entire carcasses of acirians (Fig. 1). The nature 
of the organized corpuscles of the atmosphere is exceedingly 
varied, and starch grains, spores of cryptogams, and com- 
plete unicellular plants are very abundant therein. Fig. 3 
shows, under a magnification of 400 diameters, two spores 
of Atternaria near a blackish mass, which is nothing else 
than a lichen spore that did not come within the focus. Fig. 
3 represents a few very common t3'pes of aerial spores. At J 
is seen a large number of young and tender cryptogams that 
are very abundant after rains. Fig. 4 shows a few other 
specimens which Dr. Miquel collected from the air of the 
Montsouris Park. 

Since Mr. Pasteur's great labors in this field, the study of 
the animalcules of the atmosphere, and of the bacteria, 
bacilli, and vibrios that are found in suspension therein, has 
offered great interest, and Dr. Miquel has succeeded in 
throwing much light upon it. In order to collect at- 
mospheric bacteria, it is necessary to have recourse to deli- 
cate methods, and notably to examine under strong magni- 
fications the liquid formed through the artiflcial condensa- 
tion of the aqueous vapor of the atmosphere — that which, 
for example, stands upon the surface of an internally cooled 
glass vessel. For our part, we have also often met with 
bacteria in drops of dew that we had gathered in the country 
upon herbs at daybreak. 

Fig. 5 shows, according to Dr. Miquel, four specimens of 
atmospheric bacteria. " The first," says the learned ob- 
server, " approaches the Micrococci 
in appearance and the Bacteria in 
mobility. The second might serve 
as a type to the species; its adult 
articulations, four one-thousandths 
to five one-thousandths of a milli- 
meter in length, are about one one- 
thousandth of a millimeter in thick- 
ness; it appears to be the same 
thing as the Bacterium lineolum of 
Cohn. I have met with it quite fre- 
quently in the dust of hospitals. 
The third has the appearance of the 
Bacterium catenulum of Diijardin. 
The air shows several varieties of 
this, and one of them, which I have 
cultivated, has the singular property 
of converting one gramme of sul- 
phur into hydrosulphuric acid in 
forty-eight hours in 4 liters of boiled 
water, to which has been added tar- 
trate of ammonia and an excess of 
sulphur. The bacterium marked 
No. 4 is a microbe of exceedingly 
small size, and it is necessary to ac- 
custom the eye for a long time to 
the light of the microscope in order 
to see it detach itself as a shining or 
black object upon the field rendered 
luminous or dark. It is found quite 
frequently In the course of develop- 
ment in the matter secreted by seve- 
ral micrococci." 
Such are the living organisms 
that belong to the class of microbes whose existence and 
role has been revealed by Mr. Pasteur. When we consider 
these infinitely small objects — true dots in motion — under 
the microscopic objective, we cannot rid ourselves of that 
singular impression that Michelet, In his poetic language, 
has so well called " the vertigo of infinity." What would 
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not ooe give to have at bis disposal a still more powerful 
microscope, that would permit of seeing better, and of dis- 
tinguishing the details of these beings' organization? 

But cui bono f One would then doubtless discover still 
smaller ones yet which would defy science anew. — La 

Mature. 

■ < I » I » 

Tbe Foreslgbt of Insects for tbelr Young. 

In no manner is the mysterious influence of instinct over 
the insect world more remarkably manifested than by the 
care taken by parent insects for the future welfare of off- 
spring which they are destined never to behold. As the 
human parent upon his deathbed makes the best provision 
he can for the sustenance and prosperity of his infant chil- 
dren, whom death has decreed that he may not in person 
watch over, so those iusects which nature has decreed shall 
be always the parents of orphan children, led by an unerring 
influence within, do their best to provide for the wants of 
the coming generation. 

The butterfly, after flitting through her short life, seeks 
out a spot whereon to deposit her numerous eggs, not — as 
one might expect of a creature devoid of mind — upon any 
chance plant, or even upon the plant or flower from which 
she herself has been wont to draw her sustenance, but upon 
the particular plant which forms the invariable food of the 
larvae of her species. The various kinds of clothes moths 
penetrate into our cupboards, drawers, and everywhere 
where furs, woolen garments, etc., are stored, that they may 
there lay their eggs, to hatch into the burrowing grubs 
which are the terror of our housekeepers. The ichneumon 
tribe, one of nature's greatest counterpoises to keep down 
the too rapid increase of the insect world, lay their eggs in 
tbe larvae of other insects, which eggs when hatched develop 
into a devouiing brood, which ungratefully turn upon and 
devour the helpless creature that sheltered them as a nest. 
The female ichneumon, having discovered a caterpillar or 
grub which her instinct informs her has not been previously 
attacked, at once proceeds to thrust her ovipositor into the 
writhing body of her victim, depositing one or more eggs, 
according to the size of the living food supply. When 
hatched, the larvae devour and live upon their foster parent, 
avoiding In a marvelous way the vital parts of their vic- 
tim, whose life is most accurately timed to last until its young 
tormentors are full grown, and not beyond. At onetime 
we were led to believe in occasional instances of the Instinct 
of female ichneumnns being at fault, by observing them 
apparently ovipositing upon the dry shells of pupae from 
which the butterflies had escaped. This, however, we sub- 
sequently found to be an erroneous idea, the fact of the 
matter being, that the caterpillar upon which the parent 
ichneumon had laid her fatal egg had had time, before the 
full development of the young ichneumon grub, to turn to 
the pupal stage. What, then, we saw was the young ichneu- 
mon fly just emerged from the dry pupal case, the contents 
of which it had first devoured in its own larval stage, then, 
itself turning to a pupa, it had lain, thus doubly incased, 
until, having broken forth a perfect fly, it rested upon its 
late prison, awaiting sufficient strength to come to its wings. 
What a wooden horse of Troy such a chrysalis would prove, 
if introduced into the breeding establishment of a collector! 

Other members of the ichneumon tribe do not actually 
insert their eggs into the destined food supply of their 
young; but, as it were, going deeper into calculation of 
future events, content themselves with laying them in close 
proximity to the eggs of some member of the tribe upon 
which it is the,ir mission to prey. 

There is an old saying — 

Big fleas have little fleas 
Upon tlieir backs to bite 'em; 
Little fleas have smaller fleas. 
So on ad injlniium, 

which is very true, inasmuch as from the great humble bee 
down to the tiniest corn thrips — a mere speck of dust to the 
naked eye — all insects have their parasites, and generally 
their own special species of ichneumon, to prevent their 
over increase and to preserve the due balance of nature. 
There is a species of longlcorn beetle found in Peimsylvania 
which feeds upon the tender bark of young hickory shoots. 
When laying time arrives, the female, having deposited her 
eggs in cavities perforated in the bark, carefully cuts a 
groove, about one-tenth of an inch wide and deep, round the 
shoot just below where her treasures lie. The object, or 
rather we suppose we ought to say the consequence, of this 
act is the withering and decay of the shoot, a provision for 
the sustenance of her young, which, when in their larval 
state, live upon dead wood! This remarkable insect is 
called the liickory girder from the above mentioned habit, 
which, we think, is one of the most extraordinary instances 
of foresight, through a mere blind instinct, that has ever 
come under observation. 

The gadfly (CEustrus equi), whose larvae are the bots which 
inhabit the intestines of the horse, gains for her progeny 
that comfortable position by entrapping the animal itself 
into introducing her eggs within its stomach. For this pur- 
pose, she lays her eggs upon such portions of the horse's 
body as he is in the habit of frequently licking, such as the 
knees, shoulders, etc. The unerring nature of her instinct 
is shown by the fact that she never chooses as a nidus any 
portion of the body which the horse Is unsihle to reach with 
its tongue. Having thus been introduced into their natural 
feeding ground'", the bots there pass their larval existence 
until, it becoming time for them to assume the pupal form, 
they go forth with the animal's dung to reach the earth, 
bun-ow into it, and therein pass the insects' purgatory. 



Again, one of tbe grain moths (Gelechia eerealeUa) shows 
remarkable instinct in adapting itself to circumstances ac- 
cording to the time of year when it has to deposit its eggs. 
The flrst generation of these moths, emerging in May 
from pupae which have lain in the granaries through the 
winter, lay their countless eggs upon the as yet ungathered 
corn, upon which their young play havoc until, having 
passed through the necessary stages, they come out in the 
autumn as the second generation amid the now stored up 
grain. Now, however, their Instinct prompts them, not, 
like the first generation, to go forth to the fields to seek 
the propel' nest and future nourishment of their young, but 
bids them deposit their eggs upon the store of wheat ready 
at hand. Thus, two following generations of the same in- 
sect are led by their instincts to different habits to suit the 
altered and, in the last case, unnatural position of their in- 
fants' destined food supply. 

The interesting mason wasp, having with great care and 
skill bored out a cylindrical hole in some sunny sandbank, 
deposits at the bottom of this refuge her eggs. Next, provi- 
dent mother as she is, she seeks out about a dozen small 
caterpillars, always of the same species, and immures them 
ahve in the pit, as food for her cruel children. In making 
her selection of grubs to be thus burled alive, she rejects 
any that may not have reached maturity; not, we im- 
agine, upon the score of their not being so full flavored, 
but because, when not full grown, they require food to keep 
them alive; whereas, when of mature age, they will live a 
long time without nourishment, ready to turn to chrysalides 
when opportunity occurs. 

These are but a few of the instances which might be ad- 
duced in illustration of this foresight in Insects, which com- 
pensates for their not being allowed in person to superin- 
tend the welfare of their offspring. In many cases, it 
would be better for human progeny were their parents thus 
endowed with an unerring instinct, rather than with an 
uncertain will.— CAamJers's Journal. 



The Renl Paris. 

Not long ago many visitors to Paris returned home full of 
enthusiasm for that beautiful city, and anxious to know 
why London, and New York, and Philadelphia and other 
great towns could not be made like the French capital. Now 
the French themselves are criticising the municipal adminis- 
tration of Paris, and from the account given of it in a recent 
number of their leading review, our people can get some 
useful hints. With a population approaching two millions 
and a half, less than a third are natives of the city, for it is 
a central point for skilled workmen and men of all pursuits 
from far and near. It has about 80,0C0 houses, with over a 
million separate apartments, of which two-thirds are used as 
dwellings and one-third for business; and of the former, 
three-fourths rent for less than a hundred dollars a year, 
housing one million of its working population. While Lon- 
don has more than three hundred building associations, with 
over a hundred thousand members, Paris owes its new 
houses mainly to large speculative corporations, which 
look more to tfieir own profit, eked out by long terms of 
exemption from taxation, than to the health or comfort of 
the working men. 

Even the important matter of public conveyances is left to 
great companies, and with their 9,000 cabs and 1,800 omni- 
buses and horse cars, and 13,000 private carriages, there is 
still complaint of a want of cheap and convenient means of 
transportation to the growing suburbs. The great omnibus 
company, in return for an exclusive privilege lasting until 
1913, and at prices fixed by law, pays to the city half a 
million dollars annually. The gas and water companies are 
also private corporations, with long terms of exclusive right 
to supplying the city, and they pay over five millions of 
dollars annually Into the city treasury. Water Is scarce and 
gas is dear, as compared with supply and prices in other 
European capitals, but in spite of suits brought by the city 
the companies hold to the letter of their contracts, and re- 
fuse to meet the growing demand for a concession in the 
interest of the consumer. 

Paris has a police force counting over 11,000 men in Its 
service, and the annual arrests made average 40,000, of 
which number 30,000 are old offenders and 3,000 are 
strangers. The firemen number 1,700 men, costing $400,000 
a year. Over 400,600 persons receive public assistance at a 
cost of nearly seven millions of dollars, and 135,000 poor are 
registered as entitled to alms, while 33,000 beds in the hos- 
pitals supply care for the sick and wounded. There are 
charity "homes" for old men and women, with room for 
9,000 inmates, while for children over a million of dollars 
were spent in fighting the dreadful mortality that cuts off 
the future population in its infancy. Over five millions of 
dollars were spent in 1883 on education for a hundred and 
seventy thousand chlhlren in the public schools, while seventy 
thousand were in private schools, supported by subscription 
and taught mostly by clergymen and members of different 
religious orders. 

The income and expenditures of the city of Paris in 1883 
were over fifty millions of dollars, and of its receipts nearly 
thirty millions were produced by the tax called "Octroi" — 
the "King's eighth " — levied at the gates of Paris on all pro- 
visions that enter the city, thus adding to the cost of living. 
The largest item of expenditure was the interest on the 
municipal debt, and as that grows faster than the taxable 
value of property, now put at four hundred millions of dol- 
lars, and the indirect sources of income, the "Octroi" and 
the percentages of profits paid by the gas, water, and trans- i 



portation monopolies, the future, with its growing needs for 
sewerage and drainage and the other recognized demands of 
better methods of making and keepiug Paris healthy, is a 
matter of earnest discussion. 

Much attention is paid to the numerous reforms proposed 
in this country and elsewhere for a change In existing 
municipal governments. In Paris there is a council elected 
by universal suffrage, but its action Is largely subject to re- 
vision and veto by the Prefect, who is appointed by the 
general government, and hence a constant conflict, one party 
trying to make the local authority sovereign and Independent, 
the other seeking to reduce It to a representation of taxpay- 
ers. The decision is still to be made; but it is of immense 
importance for the future of Paris, and it is of interest for 
all cities struggling to balance receipts and expenditures, 
and at the same time to meet the requirements of great and 
growing population crowded in the principal cities of both 
the old world and the new. — Philadelphia Ledger. 

— — ■ m A * t w ■ 

A Nocturnal Balloon Ascension. 

On the 7th of August, Messrs Herve and A lluard made a 
balloon ascension of so remarkable a character that it merits 
a description. The two aeronauts started upon their trip at 
midnight, from the Villette gas works at Paris, in a ballonn 
of 1,300 cubic meters capacity. The car contained accumu- 
lators of electricity, which were constructed by Mr. Aboilard, 
and which supplied Incandescent lamps whose light, con- 
centrated by a powerful reflector, served for illuminating 
the maneuvers connected with starting, and allowed the 
aeronauts to read the instruments and maps with which they 
were provided. 

The balloon slowly passed o«" Paris, throughout its 
whole extent, at the altitude of sixty meters only, lighted up 
the towers of Notre-Dame, crossed the Pantheon, and disap- 
peared in the south. It landed the next day at Polsly, near 
Villermaiii (Lolr-et-Cher), at one o'clock in the afternoon, 
after remaining in the atmosphere nearly thirteen hours. 
The route followed by the balloon, and carefully noted, is of 
genuine Interest. After hovering in the bright moonlight 
over Sceaux and Limours, the travelers at five o'clock In the 
morning reached Arcemont, near Eambouillet. Here a 
strong current carried them along over Ablis, and then to 
the west toward Chartres. The landing occurred near the 
forest of Marchenolr. The anchor, which was of improved 
construction, caught without any trouble, and in a few 
minutes the balloon, owing to its large valve, was emptied 
of Its gas. — La Nature. 



The Addition of Blue to Collodion. 

Herr G. P. A. Qarjeanne, of Amersfoort, says he has 
found that the addition of a blue dye to collodion consid:;r- 
ably increased its sensitiveness. He had a remainder of col- 
lodion prepared according to the following formula: 

Ether 200 parts 

Alcohol 200 " 

Colton 4 " 

Iodide of ammonium 2 " 

Iodide of cadmium 2 " 

Bromide of cadmium 1 " 

And a trace nitric acid. 

The collodion had become a golden yellow, and was turning 
red; it worked slowly and hard. He stained it with Hof- 
mann's violet BB (an aniline color), after which the nega- 
tives became much richer, and the sensitiveness was greatly 
increased. He then prepared another collodion: 

Ether 200 parts. 

Alcohol 200 " 

Cotton 4 " 

Iodide of cadmium 8 " 

Pulverized bromide of potassium dissolved in a few 

drops of water 2 " 

And Stained it with methyl violet. With a poor single lens 
and this collodion he took photographs with an exposure of 
five seconds in the shade, and almost instantaneously in tbe 
full sunlight. He, therefore, asks whether greater sensi- 
tiveness could not be imparted to coUodio-bromide of silver 
by using a blue stain ? — Archiv. 



The Iiargest Dredger. 

The largest dredging machine in the world has been 
finished at Portrero Point, and will be used on the Sacra- 
mento and San Joaquin swamp lands. She has been named 
Thor, and modeled after the best dredges now in use hy De 
Lesseps on the Isthmus Canal, cutting out a channel and 
building a levee at the same time. The Thor is 100 feet 
long and 61 feet wide, and has 34 iron buckets, with a 
capacity of 1% cubic yards each, which can be filled and 
emptied fourteen times per minute. All tbe machinery was 
manufactured in San Francisco, and the timberis of Oregon 

pine. 

* « ■ > » 

A Gigantic Oil Well. 

On Saturday, Oct. 11, the Christie Brothers' drilling well 
at Phillips City, Butler Co., Pa,, struck the oil-bearing sand 
and began to flow at. a tremendous rate, gushing forth the 
crude petroleum at the rate of 5,000 barrels per day, and the 
well will go down in histoiy as being one of the largest 
wells ever struck in the oil region. The well is still pro- 
ducing at the rate of 180 barrels per hour. This well of 
Christie Brothers is only 365 feet from the famous Phillips 
well, which was struck Aug. 30, and is yet producing 3,300 
barrels per day. These great wells have paralyzed the oil 
trade, and the oil market has sagged from 75 cents to 68 
cents per barrel. 



1 1884 SCIENTIFIC AMERICAN, INC 



November i, 1884.] 



^tUntiiu %mmtm. 



281 



Tbe Art of Prolonslnj; Life 

The possibility of prolonging human life has undoubted- 
ly, from the most ancient times, afforded a fascinating and 
extensive field alilie for the visionary and the deepest think- 
ers. Plans for prolonging existence have ever been among 
the principal allurements held forth by empirics and im- 
postors; and by thus imposing upon the credulity of the 
public, many notorious charlatans have acquired rich har- 
vests of ill-gotten gold. Men of science have throughout all 
ages devoted their attention to the subject, as one deserving 
of the most profound investigation. And their researches 
have been attended with more or less benefit to posterity. 
We find that Bacon himself attached so much importance to 
the matter that he prosecuted inquiry in that direction with 
the utmost assiduity. Although it would be almost impos- 
sible to review all the schemes advanced, yet a review of the 
most notable theories advocated for prolongation of life is 
certainly deserving of attention. At the same time, an elu- 
cidation of their fallacies, as occasion may arise, is of no 
small moment, in order to ascertain with greater certainty 
their true value. It is indeed interesting to observe the 
various and often opposite means advocated by enthusiasts 
for attaining the same end. 

Even as far back a* the Egyptian, Greek, and Roman 
periods, we find the idea of prolonging life prevalent. The 
Egyptians bestowed considerable attention to the attain- 
ment oC longevity, and they believed that life could be pro- 
longed through tbe efficacy of sudorifics and emetics con- 
tinually used. Instead of saying, "How do you do?" as 
an ordinary salutation, they inquired of each other, " How 
do you perspire? '' In those days, it was a general custom 
to take at least two emetics during each month. Hippocra- 
tes and his disciples recommended moderation in diet, fric- 
tion, and well timed exercise, which was certainly a step in 
the right direction. 

It was during the darkness of the middle ages, ripe with 
fanaticism and superstition, that the most absurd ideas of 
witchcraft, horoscopes, chiromancy, and empirical panaceas 
for the prolongation of life first became disseminated. The 
philosopher's stone and elixir of life were then vaunted by 
the alchemists. Foremost among the prolongers of life 
we find Paracelsus, an alchemist of great renown, and a 
man of considerable attainments. He claimed to have dis- 
covered the elixir of life. So great was his influence, that 
even the learned Erasmus did not disdain to consult him. 
Patients and pupils flocked around him from every quarter 
of Europe. Notwithstanding his famous " stone of immor- 
tality," he died at the age of fifty. His vaunted elixir was 
a kind of sulphur similar to compound sulphuric ether. 
Nevertheless, to the researches of Paracelsus we are indebted 
for our primary kuowlege of mercury, which he was the 
first to use as a medicine. 

About this epoch, one Leonard Thurneysser attained 
worldwide celebrity as an astrologer and nativity caster. 
He was a physician, printer, bookseller, and horoscoplsl all 
in one. He professed that, by the aid of astrology, he could 
not only predict future events, but likewise prolong life. 
He published yearly an astrological calendar, describing the 
nature of the forthcoming year and its chief events. His 
calendar and other quackeries enabled him to amass the 
sum of one thousand florins. He declared that every man 
lay under the influence of a certain star, by which his destiny 
was ruled. On ascertaining from what planet a person's 
misfortunes or sickness proceeded, he advised his patient to 
remove bis residence within the control of a more propitious 
luminary. In short, to escape from the influence of a malig- 
nant to a more friendly satellite was the basis of his theory. 

Marsilius Ficinus, in his Treatise on the Prolongation of 
Life, recommended all prudent persons to consult an astro- 
loger every seven years, thereby to avoid any danger which 
might threaten them. During the year 1470, an individual 
named Pansa dedicated to tbe Council of Leipzig a book en- 
titled The Prolongation of Life, in which he most strongly 
urges all persons desirous of longevity to be on their guard 
every seven years, because Saturn, a hostile planet, ruled at 
these periods. According to the teachings of astrology, 
metals were believed to be in intimate connection with the 
planets. Thus no doubt it was that amulets and talismans 
originated, as reputed agents for prolonging life. The dis- 
ciples of this creed had amulets and talismans cast of the 
proper met.il, and under the influence of certain constella- 
tions, in order to protect themselves from the evil influence 
of adverse planets. These absurd conceits were at a later 
period revived by Cagliostro, of whom we shall have more 
to say presently. It would indeed appear that the more mys- 
terious and ridiculous the conceptions of fanatics and im- 
postors were, the greater was their success. 

The example of the renowned Cornaro affords a brilliant 
instance of the superiority of an abstemious life to the fool- 
ish doctrines put forth at that period. Up to forty years of 
age he was excessively intemperate both in eating and 
drinking, so that his health suffered considerably. He then 
resolved to submit himself to a strictly temperate regimen, 
and for the remaining sixty years of his life, which almost 
reached one hundred years, he continued the observance of 
his rules, with the result given. Although life might be 
prolonged b\' exercising greater moderation in eating and 
drinking than is generally adopted, yet, nevertheless, few 
persons could safely follow so strict a dietary. 

Shortly after the death of Louis XIII. of France, who was 
bled forty-seven times during the last ten months of exist- 
ence, a contrary method came into fashion. Transfusion 
was for a time relied upon as a means for invigorating and 



prolonging life. The operation was performed by aid of a 
smaP pipe conveying blood from the artery of one person to 
another. In Paris, Drs. Dennis and Riva were enabled to 
cure a young man who had previously been treated in vain 
for lethargy. Further experiments not being so satisfactory, 
this device as a prolonger of life became discarded. 

Francis Bacon held somewhat unique ideas regarding the 
possible prolongation of existence. He regarded life as a 
flame continually being consumed by the surrounding atmo- 
sphere, and he thence concluded that, by retarding vital 
waste and renewing the bodily powers from time to time, 
life might be lengthened. With the object of preventing 
undue external vital waste, he advised cold bathing, follow- 
ed by friction. Tranquillity of mind, cooling food, with the 
use of opiates, he advocated as the most suitable measures for 
lessening internal consumption. Furthermore.he proposed to 
renovate life periodically, first by a spare diet combined witli 
cathartics, subsequently through choice of a refreshing 
and succulent diet. With some degree of modification, 
there seems to be much wisdom in his views, excepting 
as regards the opiates, which are decidedly of a prejudicial 
nature. 

Numerous charlatans have appeared, and still appear at in- 
tervals, loud in their asseverations of having discovered the 
veritable elixir of life — gold, tinctures, and many other nos- 
trums with which they mendaciously promise to prolong life. 
The most notorious of these empirics was the Count de St. 
Germain, who with barefaced effrontery protested that he 
had already existed for centuries by aid of his "Tea of 
Long Life,"which he declared would rejuvenate mankind. 
On close examination, his miraculous philter was ascertained 
to consist of a simple infusion of sandal wood, fennel, and 
senna leaves. 

A great stir was created in 1785, by the occult pretensions 
of a fanatical physician in Prance named Mesmer. He 
vaunted the possession of extraordinary magnetic power, 
which enabled him forthwith, by its agency, to remove 
every disease and prolong life. At the king's desire, a com- 
mission was instituted to report upon this phenomenon, in 
which Dr. Franklin took a leading part. The only practi- 
cal result of this inquiry was the discovery of animal 
electricity. Atone time, Mesmer refused three hundred and 
forty thousand livres for his secret. After Dr. Franklin's 
investigations, Mesmer lapsed into obscurity. 

Last, but not least in the foremost rank of impostors, was 
Joseph Balsamo, alias Count de Cagliostro. This charlatan 
appeared just before the first French Revolution. During 
his remarkable career, Cagliostro made more than one for- 
tune, which he subsequently lost, and died in prison in 1795. 
The distinguished Cardinal de Rohan was one of his chief 
dupes. Like St. Germain, Balsamo boasted that he had dis- 
covered the elixir of life, and throughout Europe found 
persons of all degrees eager to possess his panacea. This 
elixir was a very powerful stomachic, possessed of great 
stimulating properties, tending to augment vital sensations. 
It is a fixed law of nature that everything which increases 
the vital forces tends to abridge their duration. Concen- 
trated and potent stimulants, which are usually the active 
principle of most elixirs, although for the time increasing 
strength, are in truth very prejudicial to longevity. 

We will now pass on to examine other theories more 
worthy of attention, before we proceed to establish what at 
present appears to be the most certain means for promoting 
longevity. The plan of " hardening " — based upon a false 
supposition that by toughening the physical organs they 
would wear longer — obtained at one time numerous, fol- 
lowers. When we reflect that the main principle of life de- 
pends upon the pliability of every organ, combined with 
free circulation, it naturally follows that rigidity must be 
unfriendly to longevity. Perpetual cold baths, exposure to 
keen air, and exhausting exercise were advocated by the 
" hardening school." Like most enthusiasts, they carried 
their ideas to excess, a limited use of which would have 
been beneficial. Later on, a theory well suited to the idle 
and luxurious gained many adherents, namely, to retard 
bodily waste by a trance-like sleep. One enthusiast, Mau- 
pertuis, went so far as to propound the possibility of com- 
pletely suspending vital activity. Even Dr. Franklin, 
having observed the restoration of apparently dead flies by 
exposure to warmth, was struck with the feasibility of pro- 
moting long life by the agency of immobility. The mis- 
conception of this theory, from a physiological point of 
view, is at once self-evident, as want of exercise is simply 
poisonous to health. Upon a constant metamorphosis of 
the tissues, physical well-being must depend to a great ex- 
tent. A destructive plethora would most certainly be in- 
duced by attempting "vital suspension." 

That celebrated sect of mystical philosophers, the Rosi- 
crucians — famous for their profound acquaintance with 
natural phenomena and the higher branches of physical, 
chemical, and medical science — considered that human ex- 
istence might be protracted far beyond its supposed limits. 
They professed to retard old age by means of certain medi- 
caments, whose action upon the system should curb the pro- 
gress of natural decay. The means by which they professed 
to check senile decrepitude were, like other mysteries of 
their fraternity, never revealed. The celebrated English 
Rosicrucian Dr. Fludd, whose writings became famous, is 
said to have lived a century. 

The principal disadvantage of the various plans which 
have been set forth for promoting longevity appears to be 
that they are all deficient in this important respect — that 
they only regard one oltjeci and neglect the rest. However 



beneficial any theory may prove, it must be materially inade- 
quate in fulfilling its purpose, should numerous other mat- 
ters of the greatest importance bearing upon the human 
economy be ignored. Hufeland, in his luminous work, " The 
Art of Prolonging Life," is of opinion that the real art of 
longevity consists in cultivating those agents which protract 
existence, and by avoiding all circumstances tending to 
shorten its duration. This is undoubtedly the most reason- 
able method for obtaining the end in view. Moderation in 
all things (avoiding as far as possible every morbific condi- 
tion), and open air exercise, are far more reliable means of 
prolonging life than any of the elixirs and panaceas ever 
advocated. Finally, health and longevity can only be at- 
tained by an intimate acquaintance with and obedience to 
those natural laws which govern our physical economy. — 
Ohambera^s Journal. 



Caase and PreTentlon of Forest Fires. 

This is the season for forest fires, and in many parts of 
the country we hear of great destruction already from burnt 
fields and forests. The New Bedford Evening Standard in 
an article on the subject concludes that the most frequent 
cause for such fires is from careless tourists and sportsmen, 
who oil leaving a camp, tomakesurethattlie fire is put out, 
wiS kick the embers about, thinking that by thus sepa- 
rating the half burnt brands the fire will .soon go out. So 
they will, perhaps, nine times out of ten; but the tenth time 
a whirling gust of wind may carry a spark or coal where it 
will kindle a blaze, or one of the brands may have some soft, 
punky place in it where the fire will nestle for days, and 
bide its time. But old backwoodsmen, the writer thinks, are 
not so apt to take things for granted. 

In northern Maine and New Hampshire, he said, tourists 
would throw away cigar slumps. The backwoodsmen can't 
afford cigars, and as a rule smoke their pipes out, because 
they don't find tobacco or the' money to pay for it very 
abundant. 

Before breech loaders or cut wads became so common, 
many bad fires were started from gun wads made of loose 
paper. The cut wads now used do not hold fire long. Of 
course, with metal cartridges there is no danger. 

Locomotive sparks are a very frequent cause when a rail- 
road runs through a large forest. In planning preventive 
legislation, it might be well to inquire whether railroads 
running through such regions should not berequired during 
certain months of the year to keep a section force larger 
than mere track repair would require. Either this or car- 
rying spark arresters on every locomotive seems to be de- 
manded by the public welfare. 

Few people realize how serious a calamity these fires have 
become. Already in the most thickly settled pans gf the 
country good working wood is becoming scarce and high, 
although there is often a glut of inferior grades, and there- 
fore very low prices for them. The correspondents of the 
lumber journals report from almost all quarters that the de- 
mand for really good material is generally in excess of the 
supply. The only hope for the future lies in economy of 
what we have, and in whatever will encourage those own- 
ing young timber to keep it and prune it and thin it out so 
as to bring it on to fill up the gap. But forest fires destroy 
an amazing amount of the precious mature stock — how much 
no one knows — but it is said by experts that the amount de- 
stroyed probably equals the amount cut. Now, we know 
that the sawed stuff (to say nothing of fuel and charcoal, 
ties, telegraph, and hop poles, etc.) reaches an annual value 
of over ite30,000,000 at the mills, so that, counting other 
forest products besides sawed stuff thus destroyed, it is, no 
doubt, within reason to say this waste, largely needless, is 
not leas than $300,000,000 a year. But this is not all, and 
very likely it is not the worst. Such fires burn up a great 
amount of young growth and of seed, and in some cases 
even the soil itself is roasted to death, so that for a long 
time a'terward it will not bear anything of value. 



Cure for Sciatica. 

A remedial agency not commonly resorted to has been 
recently brought under notice by M. Debove for the relief 
of neuralgic sciatica. This physician seems to have met with 
considerable success in the treatment of sciatica by freezing 
the skin. Richardson's ether spray not proving satisfactory', 
M. Debove employed the chloride of methyl, which may 
give rise to a degree of cold represented by — 23° C. This 
agent has the advantage of not being expensive. A jet of 
the fluid is made to play on the skin along the whole length 
of the limb corresponding to the course of the sciatic nerve 
and its main branches. The good effects are said to be in- 
stantaneous. The operation is also claimed to be but little 
painful; the smarting is not so great as that caused by the 
hot iron. Vesication has followed the employment of this 
remedy, but never any sloughing. The extension of this 
measure to other neuralgise is advocated. — Lancet. 

. ♦< • >» 

Tbe Ctnickest Time between Pbiladelpbia and Jersey 
City. 

Mr. Wm. Barnet Le Van informs us that the qniclsest 
time ever made between Philadelphia and Jersey City was 
made by locomotive " 5000," the five thousandth built by 
the Biildwin Locomotive Works, on May 14, 1880, over the 
Bound Brook route. 

Distance 89'4milefi. 

Time 98 minutes. 

The weight of the train complete was 148 tons. The re- 
turn trip was made in 100 minutes. 
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Tbe Efficiency of a Boiler. 

BY DB. H. A, MOTT. 

As the amount of water converted into steam, required 
per horse power for high pressure engines and low pressure 
condensing engines differs materially, as also differs with the 
particular make of engine, it is heat, to avoid confusion in 
results, to estimate the efficiency of a boiler by the actual 
amount of water evaporated by one pound of the combusti- 
ble portion of the coal from and at 312" F. into steam free 
from entrained water. 

Again, to theoretically deduce the greatest amount of 
water which can be evaporated by one pound of coal, it is 
beat to figure on the basis of pure carbon, as all coal con- 
tains a variable amount of ash, and in ordinary boilers forms 
a varying amount of clinkers, and also all coal contains small 
percentages of other elements which increase more or less 
their efficiency. 

Adopting, then, pure carbon as a basis for figuring, then 
any result may be modified according to the composition 
of the fuel used in any particular experiment. 

It is true that certain standards have been adopted from 
lime to time to represent a horse power, as for example, 
Nystrom states that the evaporation of 39,607 pounds of 
water per hour from 32° F. to 70 pounds pressure is equal 
to one horse power. 

While Mr. Emery, probably the highest authority on 
steam engineering in this country, fixed at the last Centen- 
nial Exhibition the following as a standard: The evapora- 
tion of 30 pounds of water from a temperature of the feed 
100° F. to 70 pounds pressure equals one horse power; 
others have substituted 212° for 100° F. Some of the best 
engines take very much less water to tbe horse power, while 
some inferior engines require twice the amount. 

If the amount of water which can be evaporated from and 
at 212° F. from one pound of combustible matter is known, 
then any formula which is correct for any particular engine 
can be adopted to ascertain the horse power. 

While the amount necessary to produce a horse power 
varies with the engine employed, still a horse power is a 
fixed amount of work, and is the amount of energy requir- 
ed to lift 33,000 pounds through one foot in one minute, or 
1,980,000 pounds through one foot in one hour. 

How much horse power, then, can theoretically be obtain- 
ed from one pound of pure carbon? 

The complete combustion of one pound of carbon gene- 
rates sufficient energy to lift 10,808,000 pounds one foot in 
one minute. 

Therefore, if 10,808,000 is divided by 33,000, the result— 
827'5 — will represent the horse power generated in one mi- 
nute; and if this result be divided by 60 (minutes), the result 
will be5'44 horse power, which represents the total theoreti- 
ical Corse power generated by the combustion of one pound 
of carbon for one hour. The 10,808,000 foot pounds is ob- 
tained by multiplying the heat units of carbon, which are 
14,500, by the mechanical equivalent of heat — 773 foot 
pounds. 

While one pound of carbon by its complete combustion 
can generate (theoretically) 5'44 horse power for one liour, 
it is unfortunate that no engine has yet been devised to 
practically utilize the heat of combustion directly, and not 
through some other agent, as water or bisulphide of carbon. 
When water is used as a medium to convey the heat, a boiler 
has to be employed. 

Under this condition, if all the heat of the combustion of 
one pound of carbon were communicated to the water, and 
none lost, then one pound of carbon would theoretically 
convert 15 pounds of water at 212° F. into steam of 212° F. 
This is deduced by dividing the total heat units of coal — 
14,500 — by 966, the number of heat units rendered latent 
when one pound of water passes into steam. 

If, then, one pound of carbon will convert 15 pounds of 
water at 312° into steam at 313° F., then it will convert 13'8 
pounds of water from a temperature of 100° F. into steam of 
70 pounds pressure. Using Emery's formula for a horse 
power, then one pound of carbon will theoretically produce 
0'465 horse power, or 2'46 pounds will produce one horse 
power. 

Such a result, however, never could be obtained practi- 
cally, for no allowance is made for loss of heat by imperfect 
combustion, radiation, and the heat necessary to escape up 
a chimney to produce a chimney draught, etc. 

As a result of thirty tests conducted by Mr. Emery at the 
Centennial, the highest result obtained from the combustible 
matter in anthracite coal was the production of one horse 
power with 3'85 pounds of coal combustible, or from 3'18 
pounds of coal, the poorest result obtained was the produc- 
tion of one horse power with 4'10 pounds of combustible 
matter, or 4'44 pounds of coal. In the first instance tbe 
evaporation per pound of combustible from and at 313° was 
12,094 pounds of water, or 10'52 pounds from 100° to 70 
pounds pressure; in the second, the result was 8 "397 pounds 
and 7 "304 pounds. 

The first result shows a utilization of over 86 per cent of 
the combustible matter, assuming it to be about the same as 
pure carbon. An actual test made at Lynn, Mass., showed 
that at the pumping works the boilers only returned 66 per 
cent of the fuel as steam, and only 10 per cent (in round num- 
bers) of the total energy of .the fuel was contributed to the 
working force of the engine. Thegreatloas, then, oftjieheat 
units in coal is not so much in the boiler as in the engine, as a 
first class boiler will not lose over 15 ^r cent of the theoreti- 
cal amount. While there is a chance for some improvement 
in boilers, it is insignificant compared to the improvement 



which should be made in steam engines. Considerable im- 
provement has been made in the latter, as, for example, a 
first class slide valve engine requires 45 pounds of water per 
horse power, while a Harris-Corliss engine only requires 25 
pounds of water, and ii the Harris-Corliss condensing engi ne, 
according to actual test, one horse power is produced with 
1"8338 pounds combustible (Wilmington coal), and with the 
utilization of 16 156 pounds of water per indicated horse 
power (actual) at a temperature of feed 114"34* to 93"876 
pounds pressure, the boilers evaporating 9'639 pounds of 
water from and at 212° F. by one pound of coal, or 1031 
pounds of water per pound of combustible. 

To estimate the efficiency of a boiler, the engine must be 
left out of consideration, as the quantity of water required 
per horse power has been shown to be variable, and depend- 
ing on the kind and make of tbe same. 

The amount of water converted into steam from 312° to 
213° F. is the most reliable means of determining the effici- 
ency of a boiler; then all boilers can be compared on the 
same basis. If the standard for a horse power fixed by 
Emery be adopted, then all boilers can be compared on this 
basis, which will give the correct result for engines con- 
forming with the standard, but which result must be altered 
to conform with engines requiring different standards. 

The question was asked me. Can 700 horse power be pro- 
duced/or ten hours from two tons of coal, and if not, what is 
the greatest theoretical amount of horse power that can be 
obtained for ten hours from the same quantity of coal? As- 
suming the coal to be pure carbon, then two tons, or 4,000 
pounds, in ten hours would be 400 pounds per hour. The 
theoretical evaporation given above for pure carbon was 
12"2 pounds of water from 100" F. to 70 pounds pressure. 
Adopting Emery's standard for a horse power, then 400 
pounds of coal (pure carbon) would theoretically produce 
162 66 horse power per hour, and with two tons the same 
horse power for ten hours, or 700 horse power/or only 3 hours 
and 19 minutes-^-, instead of for ten hours. The least theoreti- 
cal amount of coal (pure carbon) that would produce 700 
horse power for ten hours would be 8 '6 tons. Of course 
such an economical result could never be obtained practi- 
cally. As all coal contains inorganic salt.s (ashes), heat is 
lost by radiation, and heat of necessity is lost with the es- 
caping gases up the chimney. If 700 horse power should be 
practically produced from ten tons of coal, the result would 

be excellent. 

< I « I » . 

Delays In the Patent Office. 

We are in receipt of complaints from inventors and manu- 
facturers of machinery because of the delay to which they are 
subjected in obtaining patent papers from the Patent Office 
in Washington. As a rule, an inventor cannot receive the 
adjustment of his claim in less than eight or nine months, 
and often the period is much further prolonged. One of 
the results of this is that serious injury is infiicted upon 
persons who desire to patent articles which are of temporary 
utility, and which cannot be marketed to advantage unless 
they can be offered for sale at once. The number of such 
articles for which patents are desired is by no means small, 
and the failure of the Government to grant patents prompt- 
ly simply has the effect to rob the inventions of the whole 
of their value. These are the extreme cases. Not so much 
barm is done by delay in the cases of inventions which are of 
permanent usefulness; but even in these there are vexation, 
annoyance, and loss, for which no reasonable excuse can be 
offered, and to which no inventor should be subjected. The 
policy of our Government, based upon wise considerations, 
has always been to encourage invention by dealing liberally 
with inventors; and to this policy we may attribute much of 
the huge industrial advancement which has characterized 
the first century of our national existence. Any creation of 
obstacles to profitable invention would be a most grievous 
blunder, but the harassing delay now involved in the prac- 
tice of the Patent Office is an obstacle of a very serious char- 
acter. 

There can be no difficulty in discovering the reason for 
this procrastination. The Patent Office simply has more 
work to do than can be done properly by its present clerical 
force. The number of applications now made every day is 
about 135. This is about twice the quantity that was of- 
ered a few years ago; but, while the population and the in- 
ventive effort of the country have largely increased, the force 
in the Patent Office remains as it was a score of years 
since. The Commissioner has attempted to bring some re- 
lief to applicants by taking up, out of their regular order, 
the inventions which seemed to him to be of most pressing 
importance; but this, of course, has worked injustice to the 
mass of applicants, and it has now been formally abandoned. 
The Commissioner declares that he can make no expedition 
of procedure until Congress shall give him more money and 
more men; and so the blame for the whole difficulty comes 
back to Congress, and the remedy can be applied only by 
Congress. 

It is always a hard thing to impress upon the average Re- 
presentative the importance of reforming anything in which 
he is not directly interested as touching the needs of a large 
mass of his constituents. The ordinary Congressman is 
either a lawyer or a professional politician, and, as he has 
no interest in machinery, he is apt to regard inventors and 
inventions with nearly complete indifference. At the end 
of a session, he will vote to cut down every appropriation 
which he thinks does not concern him, so that he can in- 
crease every appropriation which will help him in his district. 
The way to enforce the attention of Congress to the iieeds 



of the Patent. Office, and of the machinery builders, is for 
every man in the country who is in any way interested in 
machinery to write to his Representative, stating the case 
and demanding redress. The appeals of the Commissioner 
of Patents have been made in strong terms, and they have 
uniformly been disregarded; the average Congressman cares 
nothing for demands from that quarter. What is required is 
the active interposition of the voters in the districts. The 
fees demanded of patentees are large enough to secure good 
and prompt service from tbe Patent Office, and such serv- 
ice is not only the right of individual inventors, but of the 
nation which profits so much from their ingenuity. — Textile 

Record. 

■ m ( m t m 

Insurance Risks In Inebriety. 

The well-known fact that life insurance companies find 
excessive mortality in their risks in certain sections of the 
South and Southwest has been the subject of some interest 
lately. Several of the Hartford companies who have ex- 
amined the facts have found that this mortality came direct- 
ly from inebriety, and was due to the liberal interpretation 
of the agents, who did not realize that any risk of inebriety 
was perilous unless tbe insured had suffered from delirium 
tremens many times. No use of alcohol, either moderate or 
occasionally immoderate, was thought to be dangerous. 

The agents and examiners had no clear conception of the 
danger of alcohol, and treated the companies' views as ex- 
treme. The result was that special examiners were sent 
from the home office to cancel all the risks of ten thousand 
and upward where the insured were found using alcohol to 
any excess. Finally some of the companies withdrew their 
agents altogether, and do not solicit business in certain sec- 
tions. In one case twenty-eight deaths were all traced to 
the excessive use of alcohol, and were all paid, simply be- 
cause it was cheaper to settle than to contest. At a recent 
meeting of the Tennessee State Board of Health, the Secre- 
tary reported that a Hartford life insurance company had 
ordered its agents not to issue any policies in six counties of 
the State, owing to the excessive mortality of the policy- 
holders. The question came up of the cause of this mortal- 
ity; as no reports indicated any special disease in this sec- 
tion, a letter was addressed to the secretary of the company 
to know the reason. 

The answer was that from the amount of insured lives in 
these counties, the average loss to the company should be 
about sixty-eight thousand dollars, when in fact it was over 
one hundred and fifty thousand dollars — more than double 
the loss of any other section, and that without any special 
cause of epidemic disease. 

The real explanation was the want of care in taking risks 
and the number of inebriates who had been taken as proper 
cases. It Is the same old blunder of supposing inebriety to 
be a mere vice at the control of the victim, and in no way 
periling life unless used to great extremes. — Jour, of In- 



Electric lilgbt at Hell Gate. 

On Monday evening, October 30, the electric lights in the 
new lighthouse at Hell Gate were turned on for the first 
time, and the result was very satisfactory. Every outline 
of the shore could be distinctly seen, and the water sparkled 
as the light jumped and flashed from wave to wave in the 
rapid current. Hereafter the fleet of vessels which come 
down the river each morning in the dark will be able to pass 
the most dangerous parts of Hell Gate without waiting, as 
heretofore, for the sun to rise and light up the rocks that 
make the passage so perilous. The tower consists of four 
iron columns placed so as to form a pyramid cut off at the 
top. The columns are 54 feet apart at the base and 5 feet 
apart at the extreme top. The columns are joined together 
by iron work, and each is anchored at the base to a block of 
concrete 9 feet square at the bottom and 10 feet high. The 
electricity is supplied to the lamps by a No. 8 Brush ma- 
chine, running nine lamps of 6,000 candles each — a total of 
54,000 candles. The lamps are arranged to form three- 
quarters of a circle. 

All the electric machinery in the tower is to be duplicated, 
so in case of accident the light would not fail. In the 
Scientific Amebican of March 34 was published a full de- 
scripliin of this new lighthouse, with drawings and dia- 
grams illustrating its construction. 



Domestic Pond Lilies. 

At the New York State Experiment Station there is a bar- 
rel cut down to convenient size, and then set in a hole dug 
in the earth upon a corner of the lawn. The top of the bar- 
rel is just level with the surface of the la wn . It has about four 
inches of river mud in the bottom, in which were planted a 
few roots of the common white pond lily. The barrel was 
then filled with water, and is kept full from a faucet in the 
aqueduct pipe, tbe water being turned on as often as neces- 
sary. Tbe barrel has been a beautiful miniature pond of 
white lilies all through the season. In the fall, after the 
weather gets cold, the barrel or tub is lifted out and carried 
to the cellar, where it is protected from freezing, and where 
the roots of the lilies will be kept in conditions similar to 
what they would be surrounded with in their natural state. 
Nothing can be more charming in the way of flowers on a 
lawn than a small pond of water lilies blooming daily the 
whole summer through. Of course the barrel must be set 
where teams and persons would not walk into it by night or 
day. If the tub is a tight one, the trouble of keeping it 
supplied with water will not be great upon any lawn. — N. 
E. Farnner. 
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ENGINEEBINO INVENTIONS. 

A pump has been patented by Mr. Edward 
G. Shortt, of Cartbage,N. T. It is especially designed 
for uee in conneciion with a direct-acdng tteam engine 
whose piston is on ihe same rod with the pnmp plung- 
er, the pump being combined with the steam engine as 
a complete direct-aciitig pumping engine. 



AGBICULTUBAL INVENTIONS. 

A harrow has been pateoted by Mr. Nels 
Johnson, of Fairfield, Bureau County, 111. There is a 
stretcher fur coupling two or more harrows, the coup- 
ling devices beins; simple, so the harrows can be readi- 
ly connected or disconnected, with other novel features 
or construction and arrangement. 

A check rower has been patented by Mr. 
John HusBung. of Shelby City, Ky. This invention re- 
lates to com planters drawn over the field by a team 
to drop in one or more rows at a lime, and provides 
mean? so the distances I'etween the hills may be regu- 
lated, and a mark made on the ground opposite the bill 
to indicate its location. 
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MISCELLANEOUS INVENTIONS. 

An irrigating dam has been patented by 
Mr. Jacob S. Flory. of Hygiene, Col. This invention 
provides a diaphragm or plate-like dam, of diminish- 
ing area in a downward direction, and with a gate in its 
upper portion, and is intended to supersede former 
rough and imperfect expedients for controlling water 
in irrigating ditches. 

A method of aod apparatus for heating and 
ventilating buildings has been patented by Mr. Ira J. 
Ordway, of Chicago, 111. This invention provides a 
complete and independent heating apparatus for each 
room, with Inlet and outlet registers within easy reach 
of the occupant, securing a continuous circulation of 
reheated air or separately heated fresh air, or both, as 
desired. 

A sliding gate has been patented by Mr. 
George W. E. Hart, of Modesto, III. It is intended 
mainly for a yard gate, and is to be consCmcted of pal- 
ings, wire, or iron, made either as a single or double 
gate, closing at the middle, is well balanced, works 
easily, and not liable to get out of order. 

A windmill has been patented by Mr. 
Joshua G. Benster, of Duncan, Neb. This invention 
covers improvements in the construction and arrange- 
ment of the supporting apparatus, of the frame, and 
also of the wheel and transmitting apparatus, and the 
.-ratus for mounting; and operating the tail vane, to 
make a simple and substantial windmill. 

A worm fence baa been patented by Mr. 
William R. True, of Eocheport, Mo. The rails and 
posts are held together by a wire and bound in a spe- 
cial manner, whereby the rails are supported in such a 
way as to give great strength, and the fence is simple 
of construction. 

A draught mechanism for vehicles has been 
patented by Mr. George H. Chappell, of Huron, Dako- 
ta Ter. It is an improved contrivance of lever mecha- 
nism, adapted to multiply the force of the drawing 
power when first taking effect on the vehicle. 

A fire extinguisher for railroad cars has 
been patented by Messrs. James Hocking and Clement 
E. Jones, of Denton, Neb. This invention relates to 
devices for discharging a tank of water or other fire 
extinguisher into a railroad car stove in case of colli- 
sion or other serious accident to a passenger train. 

A shot gun has been patented by Mr. Prank 
C. Dimitt, of Eocheport, Mo. This invention relates to 
shotguns with barrels hinged to tip down so as to 
raise the breech, and has special features intended to 
make such gun simple, strong, and durable, inexpen- 
sive to manufacture, and without intricate parts. 

A newspaper file stick has been patented 
by Mr. John p. Huih, of Norwulk, Ohio. It consists 
of a grooved rod or bar, a binding blade, a permanent 
and a removable ferrule, with a snap spring, so com- 
bined as to securely hold papers and documents, and 
with a cover if desired, 

A store service system has been patented 
by Mr. George H. Spring, of Lemars, Iowa. This in- 
vention reiaies tn a cash carrier on a suspended hori- 
zontal wire, providing new and better means for pro- 
pelling the carrier, improved detachments for detain- 
ing the carriers, improvements on the track wire, with 
certain devices and mechanical arrangements for the 
convenience of the cashier's office. 

A shot gun altacliinent for magazine rifles 
has been patented by Mr. Horace Warner, of Wilcox, 
Pa. Above the tifle barrel is a shot barrel, with its own 
special breech block, extractor, and firing pin, with 
various details of construction to adapt the gun con- 
veniently for alternare use as a shot gun or rifle. 

Beam compasses, or an improved trammel 
and calipers, form the aubject of a patent issued to 
Mr.Emory Patch, of Janesville, Wis. Two blocks of 
metal are drilled to receive iwo rods, one end of each 
being bent to form the trammel points, the opposite 
end of the rod being pointed to form the caliper points, 
theroda being so connected that either may be easily 
moved, and then rigidly clamped. 



NEW BOOKS AND PUBLICATIONS. 

Dynamo-Electricity ; Its Generation, 
Application, Transmission, Storage, 
AND Measurement. By George B. 
Prescott. D. Appleton & Co., New 
York. 
Of the many books which have appeared on this sub- 
ject recently, this one of Mr. Prescott is probably the 
most complete. In its nearly 900 pages will be found 
descriptions of many machines and devices now quite 
out of date, but ihey yet have a certain value as indi- 
cating the line of investigation and experiment by 
which the public has obtained its present kn(>wledge 
of electrical manipulations; white ail the more recent 
advances in the whole field seem to have received full 



attention. The relative efficiency of different kinds of 
dynamos, and methods of utilizing the currents they 
generate, the systems in, use in Europe as well as here, 
the regulators and means of measuring the current, 
and the different electric railways, are described with 
a detail which seems almost superfluous, except that 
the subject is one in which so many investigators are 
interested that even somewhat of iteration is perhaps 
excusable. Mr. Prescott is a veteran investigator in 
the field of electrical development, and was a con- 
tributor of articles on this subject for the Scibntipio 
Aubbican many years ago, when its present importance 
was only anticipated by a few then generally classed 
as enthusiasts. 

Leisure Hours among the Gems. By 
Augustus C. Hamlin. James R. Osgood 
& Co., Boston. 

This book treats more particularly of the diamond, 
the emerald, the opal, and the sapphire. It mentions 
with a good deal of del ail the principal gems In the 
world, with critical remarks thereon and on their cut- 
ting, and is wirhal a most interesting volume, present- 
ing a good deal of new matter in a most entertaining 
style. 

Leffel's H0C8E Plans. James Leffel & 
Co., New York. Price, $3. 

This is a book for people of limited means desiririg 
to build their own homes. It contains elevations, 
plans, and descriptions of forty different houses, cost- 
ingfrom $500 to $3,000 each, and each with sufficient 
detail to enable an intelligent mechanic to choose un- 
derstandingly the kind of house he desires within the 
limits stated. 

Beceived, 
Formation of Poisons by Micro-Organ- 
ISM8. A Biological Study of the 
Germ Theory of Disease. By G. V. 
Black. P. Blakiston, Son & Co., Phil- 
adelphia. 

The Fallacies in '* Progress and Pov- 
erty." By William Hanson. Fowler& 
Wells Co., New York. 
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The Charge for Insertion under this head is One Dollar 
a line for each insertion ; abovt eUf fit words to a line. 
Advertisements must be received at pudlication office 
aseaily as Thursday morning to appear in next issue. 



Important to Manufacturers and Inventors.— A 
prominent New York engineering firm, having large fa- 
cilities for introducing and handling articles of merit, 
desires to increase its line of steam specialties ; also 
special machines or appliances. Goods purchased out- 
right, not sold on commission. Address " Important," 
P. O. Box 773, N. Y. City. 

21 bound volumes ^ng'ineeriTCp' for sale cheap. *''H.," 
P. O. Box 773, N. Y. 

Practical Instruction in Steam Engineering, and situ- 
ations furnished. Send for pamphlets. National in- 
stitute, 70 and 73 West 2Sd St., N. Y. 

The Cyclone Steam Flue Cleaner on 30 days' trial to 
reliable parties. Crescent Mfg. Co., Cleveland, O. 

For Steam and Power Pumping Machinery of Single 
and Duplex Pattern, embracing boiler feed, fire and low 
pressure pumps, Independent condensing outfits, vac- 
uum, hydraulic, artesian, and deep well pumps, air com- 
pressors, address Geo. F. Blake Mfg. Co.. 44 Washing- 
ton St., Boston; 97 Libertv St.. N Y. Send for Catalogue. 

Quinn''s device for stopping lealss in boiler tubes. 
Address S. M. Co., South Newmarket, N. H. 

Mills, Engines, and Boilers for all purposes and of 
every description. Send for circulars. Newell Univer- 
sal Mill Co., 10 Barclay Street, N. Y. 

Wanted- — Patented articles or macbinery to manufac- 
ture and Introduce. Lexington Mfg. Co., Lexington, Ky. 

"How to Keep Boilers Clean." Booli sent /ree by 
James F. Hotchkiss. 86 John St., New York. 

Stationary, Marine, Portable, and Locomotive Boilers 
a specialty. Lake Erie Boiler Works, Buffalo, N. Y. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J, 

The Hyatt filters and methods guaranteed to render 
all kinds of turbid water pure and sparkling, at economi- 
cal cost. The Newark Filtering Co . , Newark, N. J. 

Sream Boilers, Eotary Bleachers, Wrought Iron Turn 

Tables, Plate Iron Work. Tippett & Wood, Easton, Pa. 

Send for Monthly Machinery List 

to the George Place Machinery Company, 

121 Chambers and 103 Beade Streets, New York. 

Iron Planer, Lathe, Drill, and other machine tools of 
modern design. New Haven Mfg. Co., New Haven, Conn. 
For Power & Economy, Alcott's Turbine, Mt.Holly, N. J. 

Ff a ninvention has not been patented in the tJnifed 
States for more than one year, it may still be patented in 
Canada. Cost for Canadian patent, $40. Various other 
foreign patents may also be obtained. For Indtructions 
address Munn & Co., Sceentific Amkricait Patent 
agency, 361 Broadway, New York. 

Guild & Garrison's Steam Pump Works, Brooklyn, 
N. Y. Steam Pumping Machinery of every descrip- 
tion. Send for catalogue. 

Nickel Plating. — Sole manufaclurers cast nickel an- 
odes, pure nickel salts, polishing compositions, etc. Com- 
plete outfit lor plating, etc. Hanson & Van Winkle. 
Newark, N.J. , and 92 and 9 4 Liberty St.. New York. 

Supplement Catalogue.— Persons in pursuit of infor- 
mation on any special engineering, mechanical, or scien- 
tifle subject, can have catalogue of contents of the Sci- 
awTiFiC A.MICUICAN SupPLicMicNT scut to them free. 
The SUPPLEMENT contains lengthy articles embracing 
the whole range of engineering, mechanics, and physi* 
cal BCtonce. Address Munn & Co.. Publishers. New York. 

Machinery for Light Manufacturing, on hand and 
built to order. E. E. Garvin & Co., 139 Center St., N. Y. 
Drop Forgings. Billings & Spencer Co., Hartford, Conn, 

Electrical Alarms, Bells, Batteries. See Workshop 
Receipts, v. 3, %'l.m. B. & F. N. Spon. So Murray St.. N. Y. 

We are sole manufacturers of the Fibrous Asbestos 
Removable Pipe and Boiler Coverings. We make pure 
asbeeitos goods of all kinds. The Cnalmers-Spence Co., 
419 Bast 8th Street, New York. 

Clark's Rubber Wheels. See adv. next issue. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expander!*. R. Dudgeon, 24 Columbia St., New YorK. 



Emerson's 1884^^Book of Saws. New matter. 75,000. 
Free. Emerson, Smith Sc Co., Limited, Beaver Falls, Pa. 

Hoisting Engines, Friction Clutch Pulleys, Cut-off 
Couplings. D. Frisbie & Co., Philadelphia, Pa. 

Barrel, Keg, Hogshead, Stave Mach'y. See adv. p. 270. 

Munson's Improved Portable Mills, Utica, N. T. 

Machine for grooving chilled rolls for flour mills, 
Pratt & Whitney Co., Hartford, Conn. 

Mineral Lands Prospected, Artesian Wells Bored, by 
Pa. Diamond Drill Co. Box 423. PottsviUe, Pa. See p. 141. 

Catechism of the Locomotive, 625 pages, 250 engrav- 
ings. Most accurate, complete, and easily understood 
bookontheLocomotive. Price $2.50. Send for catalogue 
of railroad books. The Railroad Gazette, 73 B'way, N. Y. 

For best low price Planer and Matcher, and latest 
Improved Sash, Door, and BUul Machinery, Send for 
catalogue toRowIey & llermance, Williamsport, Pa. 

The Porter-Allen High Speed Steam Engine. South- 
wark Foundry* Mach. Co., 430 Washington Ave., Phil. Pa. 

Split Pulleys at low prices, and of same strength ami 
appeiirunce as Whole Pulleys. Yocom & Son's Shafting 
Works. Drinker St , I'biladelphia. Pa. 

Popularity of the Type Writer. 

Special Dispatch to The Times (Philadelphia). 

Washington, October 5.— Forty feminine manipu- 
lators of type-writing machines have been recently ex- 
amined by the Civil Service Commission, and they have 
Just received notice of the grade to which their pro- 
ficiency entitles them. It was the first examlnatlun of 
the kind, and was altogether a curious exhibition. The 
exercises were read sentence by sentence by "the exam- 
iner, and at each pause the fingers of forty women and 
girls would fly with almost liKhtnlng speed over forty 
machines. Some who were accustomed to write short- 
hand from dictation would catch the w{>rds while writ- 
ing, and finish the sentence nearly as soon as the exam- 
iner. This act of the Civil Service Commission is sug- 
gestive of the rapidity with which the type writer is 
superseding all other forms of copying. Chiefs of di- 
visions in the various departments are allowed clerks 
who have been usually stenographers. Now these are 
being supplanted on every hand by the type-writer, and 
by the combined stenographer and type-writer. 

The Remington Type-writer Is the one used by the 
United States Government. Wyckoff, Seamans & Bene- 
dict, 281 and 283 Broadway, New York City, are the sole 
agents. 




HINTS TO CORRESPONDENTS. 

Name and Address must accompany all letters, 
or no aitention will be paid thereto. This is for our 
information, and not for publication. 

References to former ariicles or answers should 
give dale of paper and page or number of question. 

Inquiries not answered in reasonable time should 
Be repeated; correspondents will bear In mind that 
some answers require not a little research, and, 
though we endeavor to i:eply to all, either by letter 
or mail, each must take hie turn. 

Special Information requests on matters of 
personal rather than general interest, and requests 
for Prompt Ansivers by Letter, should be 
accompanied witli remittance of $1 to $5, according 
to the subject, as we cannot be expected to perform 
such service without remuneration. 

Scientific American Supplements referred 
to may be liad at the office. Price 10 cents each. 

minerals sent forexamination should be distinctly 
marlied or labeled. 



(1) J. E. N. asks the processes of making 
cbromate or bichromate of soda and acetate of chro- 
mium, using bichromate of potash. A. The manufac- 
ture of bichromate of soda is identical with Ihat of the 
potash salt, except that soda salts are nsed in its pre- 
paration. The process consists of the treatment of 
powdered chrome ore mixed with soda, lime, and a 
solution of sodium carbonate in a reverberatory fur- 
nace, and there digesting with a hot saturated solution 
of sodium sulpliate in lixiviating tanks. This yields 
the simple chroma te; then by the action of sulphuric 
acid the bichromate is obtained. The chromic acetate 
is obtained by dissolving chromic hydrate in acetic 
acid. We do not understand that it is made directly 
from the bichromate. 

(2) C. W. C. writes: In refereDce to the 

purification of water by a "solution of iron," I would 
like to know what won Id be the best solution of iron 
for tliat purpose. Whether an oxide or simple com- 
pound or a salt. A. Iron chloride is probably the best 
solution to use,but there is very little difference between 
the action of the various solutions of the iron salts. 

(3) W. F. B. asks what degree of heat in a 
cupola is required to melt scrap malleable iron. Is the 
percentage of loss in remelting greater or less in scrap 
malleable than in cast iron? A. There is no foundry 
practice with which we are acquainted that furnishes 
data for a categorical answer. Malleable scrap is used 
only in small quantities with other ecrap for pouring 
sash weights and similar articles. 

(4) E. W. writes: t. In your issue of July 
28, 1884, No. 88, page 87, In the recipe for Lee & 
Perrin's sauce, you say " Chutney 1% ounces.'* Is this 
correct? A, The amount of chutney (l;^ oz.) given in 
the original recipe is correct. Chutney is a preparation 
made in the East, consisting of several ingredients, and 
an essence of chutney does not exist to our knowledge. 
2. Some months ago I noticed something about an 
instrument by means of which light pictures of any 
size can be thrown upon a screen at the pleasure of 
the artist, and there painted or penciled. Please give 
me the name of the ln6trument,where obtained, and the 
price. A. A New York dealer has an instrument called 
photo-opt lean. It costs $35, and is probably what you 
refer to. 

(5) C. T. B. writes: I recently put some 
copperas into the water standing in the porcelain bowl 
(white) of my water closet for disinfecting purposes, 
and in a few minutes poured into t)ie solu' ion some 
spirits of ammonia, and directly there appeared an ir- 
regular dark blue band around the bowl at and near 
the surface of the standing water. I have since tried 
to remove this discoloration by applications of oxalic 
acid, sulphuric acid, and nitromuriatic acid, but with- 



out success. What can I use to remove the discolora- 
tion? A. It is impossible to understandhow thecolor- 
atlon came to exist, but we presume it is due to the 
action of the ammonia on copper. We would recom- 
mend you to try the use of the caustic alkalies, either 
caustic potash or caustic soda. If they are not effective 
in the cold, try them hot. 

(6) W. P. A. asks if salt water is com- 
monly used in the boilers of small steam launches on 
salt river, or, if not, what provision is generally made 
for a water supply? Also, the approximate amount of 
coal and water consumed per hour on a two horse power 
boiler. A. Small steam launches usually have tanks 
for fresh water storage sufficient for from % to 1 cubic 
foot per horse power per hour, or about 10 cubic feet 
for a day's excursion of constant run, requiring about 
100 to 125 pounds coal, making about 700 pounds load 
for fuel and water. 

(7) C. W. W. writes: Please name the 
alkalies prevailing in the alkali, lands of the West, and 
the diseases likely to follow the continued use of the 
waters therefrom. A. The alkali lands of the West 
consist principally of soda, both as carbonate and bi- 
carbonate. Lime salts and other salts of soda are pres- 
ent in smaller amounts. It would be difficult to say 
that any special disease follows the continual use of 
the water, but it has been surmised that the mountain 
fever which is taken by the emigrants as they cross the 
plains results from the use of the water. 

(8) D. D. L. — We do not believe any re- 
medies you can try for the cure of corns will be of 
much avail unless you wear large and comfortable foot 
coverings. A New York city judge who came to the 
United States when a young man, once declared that 
he never had any corns till he came to this country, 
because he never had any shoes to wear before. 

(9) E. E. W. writes: Please give me a recipe 
for a good polish for pianos and organs, something 
that will be cheap to make and that will be lasting, and 
something that will bring out the grain of the wood. 
A. A fine lustrous polish for delicate cabinet work can 
be made as follows: Half a pint linseed oil, half pint 
of old ale, the white of an egg, one ounce spirits of 
wine, one ounce spirits of salts. Shake well before 
using. A little to be applied to face of a soft linen 
pad, and lightly rubbed for a minute over the article 
to be polished, 

(10) J. H. D. writes: Can you make any 
suggestion as to how we may utilize tin scraps? A. 
Tin ecrap is utilized in the vicinity of New York by the 
chemical works, who treat it with boiling nitric acid, 
producing products for dyeing and other purposes. A 
little is used occasionally by iron founders to toughen 
cast iron. It has no commercial value, 

(11) W. E. McA. asks about beating a 
roller rink by steam. Blnk is 187 feet by 86 feet, and 
ISfeethigh. What should be size of boiler, and size 
and number of turns of pipe? A. You will require 
4,000 linear feet of 1 inch pipe in coils, around the sides 
of the rink, for heating, and a 16 horse power boiler. 

(12) E. T. Q. writes: In your reply to CM., 
in your issue for September 27, you say that a bullet 
thrown vertically upward would fall back to the point 
of starting, in a vacuum. In this you forget the revo- 
lution of the earth, which would be a disturbing ele. 
ment, and would cause the projectile to fall west of the 
starting point. A. The bullet as well as the gun, par- 
takes of the motion of the earth. 

(13) J. H. R. writes: I wished to increase 
the pressure on our pump to a point higher tban our 
relief valve could be loaded to. An acquaintance sug- 
gested putting on a heavier weight, using the pressure 
gauge as a guide. Ignoring the numbers already on the 
valve. I claimed that that would be wrong, inasmuch 
as spring gauges are liable to err, and furthermore the 
numbers on the lever ought to indicate the pressure at 
which the valve would relieve itself. Please decide 
which was right. A. Overloading the lever of a safety 
valve on a boiler is all wrong; but overloading a re- 
lief valve upon a pump for a requirement indicated by 
a gauge is proper and admissible. 



INDEX OF INVENTIONS 

For wlilcta Letters Patent of tbe United 
States vrere Granted 

October 14, 1884, 

AND EACH BBABING THAT DATB. 

[See note at end of list about copies of these patents.] 

Acid from metal]un?ic slags, obtaining phos- 
phoric, Thomas & Twynam 306,664 

Axle box, Raymond & Henrard 806,427 

Axle box. car, S. A. Bemis 306,512 

Axle box lid, car, J. N. Chllson . 306,683 

Axle, vehicle. P. H. McNamara 306,416 

Bag. See Traveling bag. 

Bale lifting attachment to presses, Stewart & 

Steers 806,669 

Bale tie, P.Cook 306,684, 306,585 

Baling press, y. L. Williams 306.569 

Baling press head block, J. rule 306,706 

Battery. Sec Electric bnttery. 

Bed. ventilated, P. Pahrney 306,390 

Bedstead, sofa, H. G. Wolftram 306,704 

Beer or draining stand, P. C. Mooe 306,634 

Belt tightener, F. Van de Water 806.660 

Bicycle, C. S. Leddell 306,498, 306,499 

Bicycles, ball bearing for, J. S. Murray 306,610 

Bit stock, B.D.Johnson 306,690 

Blast ing device, W. B.Eightor 306,430 

Bobbin, sheet metal, E. Maertens 306,628 

Boiler. See Cornish boiler. 

Boiler furnace, steam, F. S. Savage 306,646 

Book for holding postage and other stamps. A, 

W.Cooke 309,674 

Boot and shoe last, E. L. Sprague 306,654 

Boot or shoe, U. P. Crawford 306686 

Boot or shoe, P.P. SImonds 306,650 

Boot or shoe, E. L. Sprague 306.666 

Boots and shoes, lasting, W. C. Cross 306,589 

Bottle packing box, J. C. Sohoenthaler 306,683 

Bottle stopper, H. U.Hart 306,610 
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Box. See Bottle packing box. Faperboz. Paper 

package bDZ. 
Bracket. See Light bracket. 
Brake. See Har brake. I 

Brick machine, W. H Stewart 806,660 

Brick machines, clay tempering and expressing 

device tor. J. W. Shafer 306,836 

Bridle winker plate, W.H.Boston........ 306,880 

Bronzing machine, W. B. Hallenbeck 300 606 

Brush, tube. s. Abraham 306,455 

Butting wheel, K. Binns 306,463 

Button. C. V. Goddard 306,479 

Button, collar, Hemer & Vlancourt 806,487 

Can. See Shipping can. 

ban, W. H. & w. J. Clark(r) 10,530 

Con bodies, machine for forming, W. B. Vincent. 306562 

Can filling machine, J. Stevens 306,658 

Canister, J. H. Tlngroan 306,553 

Capstiin, B. G.Luther 806,411 

Car brake. B. W. ijaufman 306,407 

Car brake, electro magnetic. Withers & Delvin . . . 306,452 

Car coupling, H. T. Beam 306,378 

Car coupling, B. H. A. Haupt... 306.613 

CarcouplinK. J. H. Williams 306.449 

Car spring, Pickering* Nichols 306,698 

Car unloader and ballast discharger, Huher & 

Barnhart 806.688 

Carpet stretcher, J. J. Taylor, 2d 806,548 

Carrier. See Cash carrier. 

Cartridge shell, P. Butler 806,883 

Cash carrier, automatic, J. W. Flagg 306,474 

Cask, ale and beer, H. A. Bueter 306.537 

Caster, N. S. Thompson 386,551 

Check hook, 1). (^ Loctwood 306.408 

Checkrower, J. Hussung 306.689 

Chin supporter, C. L. Hecox 306 686 

Churn, J. Bradhurn 30646.'i 

Churn, U. A. Russell 306.700 

Churn, S.J. Sullivan 806.441 

Cigar. J. Pokorny 806,518 

Cigar lighter and cutter combined, L. B. Brown .. 306,672 
Clamp. See Floor clamp. 

Claap, M. B. Knight ; 306,69'i 

Clevis, J. D. Edwards 306,389 

(loth folding miichine. J. D. Billot 306,597 

Clothes drier, F. .M. Harris 306,608 

Cock or faucet, J. Bverding 306.471 

CofBn stool, J. W. I'orter 306,642 

Collar pad. horse, W. H. Osmer 806,420 

Coloring matters, manufacture of bisulphite com- 
pounds of azo; A. Spiegel 806.646 

Concrete, manufacture of, E. L. Ransome 306,522 

Coop, poultry, C. H. Progler S06699 

Cornish boiler. H. Stollwerck 306.661 

Crank, double, J. S. Davis 806,591 

Cuffholder adjustable, R. L. Moseley 806,417 

Culinary vessel, 11. Ogborn 806.637 

Cultivator, J. N. Johnson .806,623 

Cut-off valve for mining machine engines, B. 

Toch 806,570 

Gut-ofTvalve gear, L. Bngebretsen 806,680 

Disinfecting apparatus, Parker & Blackman 306,421 

Door lock, H. Baluss 306,460 

Draught mechanism forrehicles, G. H. Chappell. 306,579 
Drawings and other line works of art, reproduc- 
ing, V. J. M.Gottlieb 306,481 

Dredging and excavating machine, E. Chaquette. 306,580 
Dries. See Clothes drier. Wool drier. 
Drill. See Ratchet drill. 

Drilling machine, portable, J. F. Allen 306,375 

Drum for hot air furnaces, W. F. Rossman 306,432 

Diy plates or films, apparatus for holding. T. 

Samuels 306,528 

Dyevat, J. H.Lorimer 306,696 

Dyeing extract, M. B. Savigny... 306 485 

Dyeing, etc., making extracts for, M. B. Savigny.. 306,434 

Electric battery, G. F. Green 806,684 

Electric cables, die for machines for making. 

Philips & Kltson 306.516 

Electric conductor, W. R. Patterson 306,513 

Electriclight and gas fixture, combined, S. B. H. 

Vance 306,568 

Klectrlc machine dynamo, W. S. Horry 806,687 

Electrical conductor. P. G. Gardner, Jr 806,478 

Electrical switch board, McDaniel 4 Barrett 806,414 

Klevator, O. D. Wolcott 806,458 

Embalming board, F. T. Davis 806,590 

Engine. See Gas engine. Steam engine. Trac- 
tion engine. 
Envelope opener, paper cutter, etc., 6tone & 

Watson 306,440 

Fanning mill, J. W. Janvier 306.631 

Fare register. B. Maertens 306.629 

Faucet, W. Maybury 306,508 

Feedmlll,L. 4B. lanke 806,401 

Pence, J. A. Turnidge 806,703 

Fence, H. R. Van Eps 806,446 

Fence post, Poorman & Vanzant 306,425 

Fence post, J. S. Stephen 806,657 

Fence, worm, w. R. True 306.656 

Fifth wheel, McDonald & Shaefer 306,504 

File stick, newspaper, J. F. Huth 806,490 

Firearm, breech-loading, W. M. Farrow 306,391 

Firearm lock. C. J. Khbets 806,5% 

Firearm, magazine, J. M. & M. S. Browning 306,577 

Firearm, magazine, W. Mason 3116,630 

Fire escape, G. W. Hubbard 806489 

Fire escape. N. J. Powell 306,620 

Fire escape, M. L. Rossvally 306,526 

Fire extinguisher, D. C. StlUson 306,708 

Fire extinguisher, automatic, W. H. Stratton. .. 306,662 
Fire extinguisher for railway cars, Hocking & 

Jones 306,616 

Fires, standing pipe* for the extinguishment of, 

F.W.Brown 806,576 

Flanging machine, R. A.Carter 806,466 

Floorclamp, U. A. Pickard 306,424 

Flour bolt and middlings purifier, J. J. 4 B. T. 

Faukner 306,600 

Flushing tank, N. W. B. Read 306,623 

Flushing tank orvessel, W. Bartholomew 806.461 

Folding box, P. Fagan 306.599 

Fork. See Hay fork. 
Frame. See Picture frame. 

Fruit clipper and shears, R. K.Frazler 306,682 

Fruit Jar holder. L. H. Moise 306,683 

Furnace. See Boiler furnace. 

Gas and electric light fixture, combined, S. B. H. 

Vance 806,557 

Giis engine, W. L. Tobey 306 448 

Gas generator, C. Hartfeldt 306.486 

Oas lamps, automatically lighting, N. L. Smith... 306652 
Gas mains, detecting leaks in. G. Westlnghouse, 

Jr 806,566 

Gases, apparatus for cleansing, condensing, and 

washing, J. Crutchett . 806,676 

Gftses, device for commingling and combining, 

A.C.Lewis 306,600 

Gate. See Wire gate. 

Gate, G. W. Soott 806,534 

Osnentor. See Gas generator. 

Otrder or trass, continuous, G. Undentbal 306,694 



Glass bottles and similar articles, finishing the 

mouthsof, G. W.To.'it 

Governor, engine, J. P. Simmons 

Grain separator, J. l\ Hatfield 

Gun, pneumatic, W. T. Vose 

Gun, shot. F. C. Dimitt 

Harrow, N. Johnson 

Harvester. Whiteley & Bayley 

Harvester butter or adjuster, W. G. Taylor 

Harvester, self -binding, M. W. Knox 

Harvesting reel, Q. Bsterly 

Hat sizing machine, BlweU & Fay 

Hay fork, horse, J. T. Watkins 

Heating and ventilating buildings, method of and 

apparatusfor, I. J. Ordway 

Heating apparatus. Wheat & Catchpole 

Heating apparatus, water, W. G. Schdnbeyder... 

Hinge, gate, B Atkinson 

Hinge, spring, T. Johnston 

Hitching device, L. C. Harrison..; 

Holder. See Cuff holder. Fruitjar holder. Sten- 
cil holder. Tool holder. 
Hook. See Check hook. 

Hose connection, J. Findlay 

Hose on a ladder, securing fire, E. Tlce 

Icecream freezer. H. Morris 

rnclinometer, H. M Rich 

Inks, making soluble black for, T. W. Appleyard, 

Jr., etat 

Irrigating dam, J, S. Flory 

Jack, See Lifting Jack. 

Keyring, E. Bdgecomb 

Knife. See Pocket knife. 

Knob fastening, door, A. B. Hofltoan 

Ladder, S. II. Harrington 

Ladder, O.K. Wood 

Ladder and truck, combined, telescopic, F. L. 

Howland 

Lamp, electric arc. B. Pickering 

Lamp fixtures, making, G. C. l^homas 

Latch, G. Tittley 

Latch, reversible, W. B. Sparks 

Lathe, turning, G. S. Roberts 

Lathing to girders, securing wire,D. F. Woods.... 

Life-saving raft, A. E. Redstone 

Lifting Jack, J. Chase 306,581, 

Lifting jack, A. McNally 

Light. See Signal light. 

Light bracket, extension. P. G. Brown 

Lightning arrester, O'SuUivan & Houck 

Lock. See Door lock. Firearm lock. Seal lock. 
Locomotives or cars, device for arresting, M. F. 

Bonzano 

Log loader. Hill & Lyons . 

Log turner, D. J, Saltsman 

Lubricating cup and filter, self-acting, J. T. 

Smith 

Lubricator. W. B. Bull 

Lumber trimming machine, T. J. Frazier ... 

Malt extract, manufacture of, J. W. Forbes (r). . . 
Meat and other food, machine for comminuting, 

J.Perry 

Mechanical movement, D. W. Dodson 

Metal with celluloid, uniting a coating of, J. A. 

Daly 

Middlings purifier, R. & R. Wilcox 

Milk cooler, T. W. DelVay 

Mill. See Fanning mill. Feed mill. 

Millstone dress, G. Bernard, ....»..-.. 

Mortising machine, J. J. icraus 

Motion, device for transmitting, G. P. Fenner . . . 

Motor. See Spring motor. 

Nitro-cellulose, manufacture of soluble, F. V. 

Pool 

Nut lock, J. p. Ball 

Nuts, making hexagonal, F. A. Hasenclever 

Packing, piston. L. Gray 

Pad. See Collar pad. 

Palates, suction valve for artificial, J. L. P. 

Leman 

Paper barrels, manufacture of cylindrical and 

prlsmatical. H. Milchsack 

Paper berry pail, folded, G. W. Lane 

Paper box, G. L. Jaeger 

Paper box, H. S. Munson 

Paper box. A.G.Wilson 

Paper cutting machine, W. H. Latus 

Paper package box, T. Schmidt 306,581, 

Paper sacks, etc., holder for, Tompkins & Stand- 
ard 

ParaflQne from oils by filter press, extracting, B. 

H.Smith 

ParaflQne. stearine, etc., from petroleum and oils, 

and apparatus therefor, recovering, R. H. 

Smith 

Pen, fountain, R. C. Hill 

Photographer's dry plate bolder, G. V. Hongh.... 

Photographic film, G. Bastman. :.. 

Photographic fl m. Eastman & Walker 

Photographic plates, clamp for manipulating, C. 

A. Needham 

Photographic printing frame, C. A. Needham 

Picture frame, C. O. Baxter 

Piston, steam, I. L. Schroeder 

Plane, C. A. Meekins 

Plane, moulding, J. B. Lawrence 

Plant sprinkler, D. T. Merrick eta/ 

Plants, cord bolder for assisting in tying, W. A. 

Johnson 

Planter check row attachment, seed, V. D. Van 

Fleet 

Platform spring, Rayment & Dean 

Plow attachment, F. J.Folsom 

Plug, washbasin, J. S. Gilbert 

Pocket knife, L. A. Smith 

Post. See Fence post. 

Post driver, J. C. Crawford 

Press. See Baling press. 

Printing press sheet straightener, F. J. Ball 

Printing surfaces from lace, etc., manufacture of, 

B. Lanham 

Projectile, s. Neschdanowsky 

Propeller shaft, T. Pelth 

Pulley or drum. J. Shepherd 

Pulverizing and separating coal, etc apparatus 

fer. A, Sottiaux 

Pump, J. W. Douglas 

Pump, B. G. Shortt 

Pump, combination air and otrculating or water, 

M. Coryell 

Punch. E.MoArdle ; 

Bail way chair, J. Mopklnson 

Bamie, china-grass, etc., decorticating, refining, 

and bleaching. F. Fremerey 

Ratchet drill, W. J. Armstrong 

Reel. Pee Harvesting reel. 

Refrigerator. J. T. Burch 

Register. See Fare register. 

Rifles, shotgun attachment for magazine, H. 

Warner 

Bing. See Keyring. 

Boiler mil I teed mechanism, J. Bnsch 



806,670 
306,641 
806,612 
306.563 
306,693 
306,493 
306,448 
306,549 
806,496 
306,681 
806,593 
306,607 



306.707 
306,647 
306,458 
306,402 
806,484 



806,473 
806,442 
306.696 
806,429 

806,466 
306,60-^ 

806,595 

306.400 
306,607 
806,454 



306,517 
806,550 
806,654 
306,546 
306,625 
806,705 
306.428 
806,582 
306,605 

806,576 
306,69? 



306,674 
306,399 
306,433 

306,542 
306,882 
306,393 
10,531 

806,516 



306,468 
806,667 



8Q6^73 
306,404 
806,601 



306,619 
306.377 
306,611 
306,482 



306,627 



806.406 
306.630 
306,509 
306.663 
306,626 
306,532 

306,444 



306,543 
806.393 
306,618 
306,694 
306,470 

806,635 
806,636 
306,462 
806,436 
306,507 
806,693 
306,508 

306,691 

806,445 
306,426 
306 392 
806.603 
306,651 

306,587 

306,459 



806.611 
806,472 



806.644 
306,679 
806,540 

306,487 
806,413 
806,617 

306,476 



806,578 

806,564 
306,673 



Boiling wire rods, hoops, or strips, mill for, W, D. 

Houghton 806,619 

Roof sheet crimping machine, L. L. Sagendoph.. . 306.645 

Bope serving machine, A. McQuarrie 806,506 

Saddle, harness, Z. Squires, Jr 306,666 

Sash fastener, H, J, Goldsmith 306.480 

Sash fastener, W. F. McDonough 306,631 

Sawing machine, circular, C. R. Johnson,... 306,622 

Sorew.G. W. Jackman 306,492 

Screwdriver, G. W. Hael 806.394 

Screwdriver, G. W. Jackman 806,491 

Screws, supplemental Jaw attachment for hand, 

A. De Laski 306,592 

Seal lock, D. B.Beere 306,534 

Secondary batteries, construction of, W. Lachlan 306,405 
Separating light and heavy siibstances, machine 

for.H. Seek 306,648 

Separator. See Grain separator. 

Sewing machine, J. H. Palmer 306,512 

Sewing machine buttonhole attachment, W. H. 

Gilbert 806,604 

Sewing machine stand and treadle, P. Diehl 306,469 

Shaft support, carriagK. C. F.Bandall 806,621 

Shipping can and tag therefor, W. B. U. Tlllion.. 806,652 

Shoe sole, rubber, J. Vaughan 806,561 

Sifter, coal, G. A. Blanchard 306,879 

Signal light, semaphoric, B. S. Piper 306.641 

Sizing composition, yarn, J. \V. Wattles (r) 10,532 

Skate, rooler, H. Carter 806.384 

Skate, roller, W. B. Higgins 306,897 

Skins, depilating sheep, P. H. Picard-Goulet Fils.. 306,640 

Sleigh, T. Scott 806585 

Slelghknee, J. Mallon 306,412 

Soldering machine, side seam, B. Jordan 806,494 

Spark arrester, G. M. McKissick 306,415 

Spindle hearing, J. Kilburn 806624 

Spindle bolster and its support, J. B. Gray 306,683 

Spinning frames, supporting device for the spin- 
dles of ring, J.W. Wattles 806,665 

Spinning machines, machine for applying glue to 

topdrawingrollsof, B.F.Nichols 806419 

Spirits, apparatus for improving, J. SMtzel. ... ... 806,437 

Spring. See Car spring. Platform spring. Ve- 
hicle spring. 

Spring motor, D. E. Hawkins 806,614 

Sprinkler. See Plant sprinkler. 

Square and miter, combined drawing, J. Mueller. 806,418 

Stand. See Beer or draining stand. Washstand. 

Staples, machine formaking, W. M. Sheesley 806,537 

Steam boiler water purifier, D. Hanna 306.606 

Steam engine, S. W. Ludlow 806.410 

Stencil holder, W. H. Perkins 306,689 

Stone, etc., machine for cutting cylindrical col- 
umns from, F. J. Fuller 806,477 

Stopper. See Bottle stopper. 

Store service system, G. H. Spring 806,547 

Stovepipe shelf, W. H.Henderson 806.896 

Stovepipe ventilator, W. St. Mielcarek 806,438 

Stove plate, kitchen, F. Kohl 306,497 

Supporter. See Chin supporter. 

Tack driving implement, M. Brook 306,671 

Tack machine, wire, T. Harris 806,609 

Tack, thumb, O. F. Boper 306,481 

Tank. See Flushing tank. 

Telegraph and telephone switch, O. L. Anders... . 306,457 

Telegraphic and telephonic apparatus, combined, 

F. Van Eysselberghe 806,665 

Telephone conducting cord, M. G. Kellogg 806,495 

Telephone exchanges, signal and test circuity for, 

C. H. Wilson 806,669 

Telephone exchanges, time indlcator[for, C. H. 

Haskins 306396 

Telephone, mechanical, A. G. Holcombe 306,616 

Telephonic apparatus, T.J. Perrin 306,514 

Thrashing machine belt holder, J. Tollef son 306,655 

Thrashing machine grain spreader and feeder, J. 

T. Watkins 806,666 

Tool holder, combination, O. B. Shine 806,639 

Tops, propelling device for spinning, N. D. 

Hanver 306.483 

Tower, skeleton, J. S. Adams 806,374 

Toy, D. Block 306.464 

Toydart.F. E. Vandercook 306,569 

Toy pistol, D. Peters 306,433 

Traction engine, Kelly & Dieter 306,403 

Traveling bag. M. Schmickl 806,530 

Truck,|piano. O. E. lirownell 806,381 

Type, machine for setting and obtaining impres- 
sions from, O. M. Peterson 306,423 

Valve, pop safety, P. H. Hills ... 306,686 

Valve, safety, G. H. Crosby 306,385to 306,387 

Valve, safety, J. White 806,447 

Valve, safety, H. C. Wilder 806,568 

Valve, sieam-actuated, T. F. Plinn 306,475 

Vat. See Dye vat. 

Vehicle spring, S. W. Ludlow 806,409 

Vehiclespring,W.n. Shell 806,649 

Veneer cutting machine, N. B. Banger 806,643 

Ventilator. See Stovepipe ventilator. 

Wagon front gear, G.l'. Wilson 806,451 

Washstand, A. F. Tanner 306,663 

Water wheel, turbine, J. Beche 306,671 

Wax, burnishing, Q. W.Hastings 306,486 

Wells, apparatus for use in connecting and dis- 
connecting drill rods in artesian, C. J.Cronin.. 806,538 
Wheel. See Buffing wheel. Fifth vheeL Water 
wheel. 

Wheel, S.T.Williams 806.4M 

Wheels, device for truing, E. F. Maul 806,502 

Whip, C. Spitzenberg 806,70',> 

Whips, making, C Spitzenberg 806,701 

Wire galvanizing apparatus, wipe box for, F. 

Crich 806,876 

Wire gate, S.Bowland 806,644 

Wire gathering and disbursing machine. Culver 

& Beach 806,677 

Wool drier, F. G. & A. C. Sargent 806.629 

Wrench, B. F. Stockford 806.489 

Yoke, ox, J. March 806,601 

DESIGNS. 

Carpet, J. B. Campbell 16,452 

Carpet, A.L. Halliday 16,454 to 15,458 

Carpet, O. Heinlgke 16,469to 15,466 

Carpet, H. Smith 16.46: 

Voltalcbatteryframe,J.B. Evans 15,4S3 

TRADE MARKS. 

Cigarette paper. L. Lacrolx, Jr 11,672 

Cigars, C. A. Tale Cigar Manufacturing Company. 11,580 
Cloth for covering burial caskets, E. H. Van Ingen 

&Co 11,579 

Clothing, youths', boys', and children's. Stem 

Bros. & Falk 11,677 

Coloring material for drugs and chemicals, and 

for the articles colored thereby, Lowe & Gill... 11,SB 

Earthenware, Ridgways 11,676 

Flour, wheaten. Uolt&Co 11,870, 11,671 

Hats, men's and boys', S. Cooksey 11,565 

Oils,petroleam,T. B.Bowrlng 11,564 



Remedy for Insomnia, nervous headache, neu- 
ralgia, etc., A. Miller 11.574 

Bemedy for sea and morning sickness, G. L. Bice- 11,676 
Bubber, celluloid, and similar materials, certain 

fancy goods made of hard. C. H. Graef 11,569 

Soap. bar,N. K. Fairbank &Co 11.567 

Soap, family, J. Armstrong* <"o 11.563 

Soap, family and laundry, J. Armstrong & Co 11,562 

Soap, fine family, N. K. Fairbank ,t Co 11,668 

Stove polish. Electric Brilliant Stove Polish Manu- 
facturing Company 11,566 

Watches, Vacheron & Constantin 11.573 



A printed copy of the speciflcatinn and drawing of 
any patent in tlte foregoing list, also of any patent 
issued since ]86t>. will he furnished from this office for 26 
cents. In ordering please state the number and date 
of the patent desired. and remit to .Munn & Co., 861 
Broadway, New York. We also furnish copies of patents 
granted prior to 1866 ; hut at increased cost, as the 
specifications, not being printed, must be copied by 
hand. 

Canadian Patents may now be obtained by the 
inventors for any of the inventions named in the fore- 
going list, at a cost of $40 each. For full instructions 
address Munn & Co., 361 Broadway, New York. Other 
foreign patents may also be obtained. 



^fli'nJjsmfnts. 



Iiiafile I'affe. encli limertinii • . - 7.1 ceiUH n. line* 
UacU X'aee, (•ncli iiineriinii ... ^l.OOaltne. 

(About eiffht words to a line.) 
Engravings may head advertisements at the same rate 
per line, fry measitrement. as the letter p?'ess. Adver- 
tisements must be received at publication office as early 
as Thursday morning to apoear in next isme. 
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BORING anlTURraS 

MILLS, 
18 and 72 Inch swing. 



Alili 
8Z9B:EIS. 

H.BICKFORD, 

Cincin'tli 
Ohio. 




GEaW.FIFIELD, 

- ° MANUfACTURER 

ENGINE LATHES 

FKOM IGt48"SWING 

eUTS.PHOTOCRAPHS 

AND PRICES 
FURNISHED ON 
APPLICATION. 

XOWELL. 
MASS ..XISA1 





CATALOGUES FREE TO ANY ADDRESS 



.^^<s§?f^SS^W\\\\i?^W^^^ci\<5>^ \ 



FRICTION CLUTCH 

Pulleys and Cut-ofFCouplings. 

JA8. HDNTEB & SON, North Adams, Mass. 



lUAMMEBS^ 



Punching Presses 

i DIES IHD OTHER TDOLS 

'bhbgt metal oood^ 

DROP FORQIH08, Ao. 

Stilfli & Parker Press Cq^ 

MMdbum, Cobb. 




E. P. THOTWPSOTV, M.E., IS Park Rov.lVewTork, 

EXPERT & PATENT ATTORNEV. 

Member American Kociety Mechaniral EnginoerB, and 
American Institute Electrical BngineerinK. 




Woodworking Machinery. 



For Planing Mills, Furniture 
and Chair Factories. Car and 
Agricultural Works, Carriage 
and Buggy Shops, and GcDeral 
Wood Workers. Manufact d by 
The l<l|ran CDiiiumiy, 
Cinciniiiiti, O.. r. S. \. 
FolL ouortment of Peria Saw BladM. 




DR. KABL WBDL, PROFESSOR OP 

Histology In the University of Vienna.— Biographic^ 
sketch, accompanied with portrait. Contained In S<i- 
BNTiPio AMRKAv RnppLEMENT, No. 4'iB. Price 10 
cents. To he had at this office and from all newsdealers. 



ROOFING 

For bundlnga of every description. Dnrahle, llKht, 

easily applied, and inezpensive. Send for sample. 

N. Y COAI, Tab Chbuicai. Co.. 10 Warren St., N ew Tork. 



© 1884 SCIENTIFIC AMERICAN, INC 
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PSURANCE iHARTFDRD Gom. 

*■. CASH CAPITAC. „ i4-,00O^0OD 

{.OSSES PAID IN 66 YEARS, S 56,000^000 

The Laiveest and Stroiijrest Cnmpany. 



" THE BATTLE OF 

BULLRUN 



}} 



BY 

GEN. G. T. BEAUREGARD, 

Graphically illustrated with more than twenty pic- 
tures, is a leading feature of the November num- 
ber of Thh CENitTBY Magazine. This article is 
the beginning of a series of separate papers, to 
appear in The Century, on the great battles of 
the "War for the Union, written by general officers 
high in command on both sides, including Generals 
Grant, Lonosibeet, McClellan, Beauregard, 
Hill, Pope, Eoseceans, Admiral Porter, and 
others. The aim is to present interesting personal 
experiences— the officers' own stories of their 
plans and operations. The illustrations will be 
full and accurate; and accompanying papers on 
"Kecollections of a Private," also begun in Novem- 
ber, will add value to a series which the conduc- 
tors of Thb Century believe to be the most im- 
portant ever undertaken by them. The November 
Century also contains first chapters of a jiew 
novel, the story of an American business man, by 
W. D. Howells ; a timely paper on " How Shall we 
Elect our Presidents?'" short stories dy "Uncle 
Eemus" and others, and a number of striking il- 
lustrations. This issuebegins anew volume. Year- 
ly subscriptions, $4.00; single numbers, 35 cents. 
All booksellers and newsdealers keep it. TirE 
Ceniury Co., New York, publishers. Ask for the 

NOVEMBER CENTURY 
SIMPLE MECHANICS. 

How to Make and Mend ; easy forms and plai/n d^cUons 
for doing nearly 

2,000 COMMON THINGS. 

ActiTebuslne&smen wanted to show sajuples and take 
orders. Write for description to FORDS, HOWARD 
ds UUlillt:UT, tl7 Park Place, New York. 

PATENTS WANTED, to manufacture on royalty 
BUCh as can be sold through the hardware trade or farm 
implement dealers. Ad'sT. R. Fyle, illt. Vernon, (>* 



EDISON'S ELECTRIC UGHT 60c.^ 

A COMPLETE Model INOANDESOEliT 
Eleetrle LAMP, irltb Battery, Stand, Barner, Globe, 
Wire, PLATENA, &e., with Inetroetlons for pot- 
ting In perfect operation, will be sent post-paid. ,_ 

1^'^ Mammoth Wonder Catalogue FRE£ : 
HARBACH OKCiAN CO„ PhllaBelphla, Pa, 




CUTLER'S POCKET INHALER 



Carbolate of Xodine 
INHALANT, 

A cure for Catafrh, Bron- 
chitis, Asthmajtind all dis- 
eases of the Throat and 
Lungs— even Consump- 
tion— if taken in season. It will break up a Cold at 
once. It is the li.iiis of C)oiig:h iVleiliciiies. A few 
inhalations will correct the most Offiensive Breath. 
It may be carried as handily as a penknife, and is guar- 
anteed to accomplish all that is claimed for it. 

As ti prpventive it la in truth the " magical Amulet " 
with which one may bid defiance to Gholera,Yeilow I^ver, 
and all Miasmatic and Infections diseases. It has been 
thoroughly tested in various hospitals and localities in- 
fected with Malaria, eimall Pox, IMjphtheria, etc., and of 
thegreat numberof persons, including Physicians and 
J^urso'*, who used the I?:haleb as a preventive, not 
one is known to have been attacked with, any of the dis- 
ease* to which they were exposed. 

Patenred throuKh the agency of the Scientific 
American in 1 73, this Inhaler nas since had a larger 
and more extensive sale than any Medical Instrument 
ever invented. 

It is approved by physicians of every school, and in- 
dorsed by the leading medcial Journals of the world. 
Over aoU.OOO in use. 
Sold by Druggists for $11. 00. By mail. 11.35. 
W. H. SMITa & I O., Crop's, 

410 Michigan St., Buimio, N. Y. 

& WHISKY HABITS 

cured with Double 
Chloride of Gold. We 
challenge Investiga,* 
tion. 10,000 Cures. 
Books free. The 

Leslie E.KeeleyCo. 

dwight, ill, 




NfirVnil^ rinhilitv ^'^''^'^ permanent onre. Bookfne. 



r OiTialeAg6ucy,160FnltoiiSt.,K.'Si 



ONLY SI. 00 BY MAIL, PeSTPAID. 





KNOW THYSELF. 

A Great Medical Work on Manhood. 

Exhausted Vitality, Nervons and Physical Debility, Pre- 
mature Decline in Man and the untold miseries flesh is 
heir to. a book for every man, :^oung. middle-aged, and 
old. It contains 125 prescriptions for all acute and 
chronic diseases, each one of which Is invaluable— so 
found by the author, whose experience for 23 years is 
such as probably never before fell to the lot of any 
physician. Three hundred pages, bound in beautiful 
French muslin, embossed covers, full gilt, guaran- 
teed to be a flner work in every sense— mechanical, liteiv 
ary, and professional— than any other work sold in this 
country tor $2.50, or th emoney will be refunded in every 
Instance. Price only $1.00 by mail, postpaid. Illustra- 
tive sample. 6 cents. Send now. Gold medal awarded 
the author by the National Medical Association, to the 
ofBcers sf which he refers. 

Address the Peabody Medioal Institute, or Dr. W. H. 
Parker, No. 4 Bulflnch Street, Boston, Mass., who may 
be consulted, on all diseases requiring skill and experi- 
ence. Chronic and obstinate diseases ttiat have baffled 
the skill of all other physicians h. specialty. Such treat- 
ed succesaftiUywithoutanlHstanceof failure Consulta- 
tion from 9 A. M. to 6 P. M. Sundays from U A. M. to 
1 P. U. Be sure of the No. 4. 




SHIPMAN STEAM ENGINE. 

A BOAT AND STATIONARY ENGINE. 

No skilled attendant required ! Safe from Are and 
explosion ! No expense when engine stops 1 

— Steam In FIVE minutes. 

Rons ten hoars on less tban 3 G-aUons of Keroiene. See 
iUastrated article In thb paper, September 18. 

SHIPMAN ENGINE CO. 55 Franklin St., Boston 



Includinfi; crating, and free deliv- 
ery on care or to ezpresBCompaQ^'c 
office fi-om any one oi our agenc'ieu 
or factories. 

Engine No. 1 , K to J< H.P . . . *100 
" No, 2, full 1 .P.... 125 
" No. 3, full H.P.... 175 



Illustrated CataloeueB 
receipt of stamp. 



,|^m OTTO EAS ENGINE ove^ lo.ooo in use 

s-.SSJ.JI&Si L :a| WOF^KS WITHOUT ENCINEEI\ OK BOILEf^. STEAM CO«L 0^ ASH . STARTS AT ONCE ANDIS 

fREE OF DANCEH F'^E; OR EXPLOSION. Ho 25 HORSE POWER. SCHLEICHIiR SCHUMM S< CO 

47 DEY ST. NEW YORK. 214 RANCOLPH ^'' CHICAG0.33i fk wai"" f Sts ph^la jelpkij 



THE CAMERON STEAM PUMP. 

30,000 IN USE. 

m A NIT FA ex r RED SOIiEIil BIT 

The A. S. CAMEROIV STEAM PUJHP WORKS, Foot East 23d St., New York. 





ROCK BREAKERS AND ORE CRUSHERS. 

We manufacture and supply at short notice and lowest rates, Stone and Ore Crushers con- 
taining the invention described in Letters Patent, issued to Eli W. Blake, June 15th. 1858, togeth- 
er with N[;w and Vautabi.e iMPiioviaiicKTS, for which Letters Patent were granfed May 11th 
and J uly 20th, 1880. to Mr. S. L. Marsden y\ 11 Crushers supplied by us are constructed under 
the superintendence of Mr. Marsden, who, for the past fifteen years, has been connected with 
the manufacture of Blake Crushers in this country and Eiipland. 

FARRKli FOUNDRY AM> MACHINE CO., lYlanufiH., Auaoiiia, Conn. 
COPEIiAND &^ BACON, Aleuts, New York. 



NEW YORK BELTING AND PACKING COMP'Y. 

The Oldest and JjtLVgemt Manufacturers of the OriffSual 

S OTi*H> "VXTXjO-A.KriTES 

All other kinds TiiiitntiotiA and Inferior. Our name is stamped in full upon all our 
standara BELTINU, PACKING, and HUSE. Address 

ITe-^w "S"©rl= Belting' anci I'aolsiii.g- Oo., 
JOHN H. OHEETEB. Treaa. Warehousa, 15 Park Row, opp. Astor House, N. Y. 

JOHN D. Cheeyeb, Tretis'y Dep. Branohes: 308 Gliestnut St., Pliila., and 161 Madison St., Chicago. 
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icr day at home. Samples worth 15 free. 
ddress Stixson & Co.. Portlaad,Maine. 



PAPERS UPON INDUSTRIAL CHEM 

istry.— By Dr. Albert R. Leeds. Soap Ancdysis,— What It 
is necessary to determine in the analysis of soap. For- 
mer methods of analysis. A new scheme proposed 
which has been found to give accurate and rapid results, 
which reduces the performance of the anaiysis to a few 
consecutive operations. Contained in Bcientifio 
American Sdpplkment, No. ;i'74. Price lOcents. To 
be had at this of&ce and from all newsdealers. 




DYKK'S BEAKD ELIXIR 

Forces UnrtBct Mustache, WhU- 

ktni, or bftir va bold hsada im 30 to B% 

30 daji. No Injnn. EUHj uHd. 
I Beat! the world, 2 or 8 Pkgs doM 

t1>a work. Will btotb it or RrftLtt~,„ r— — — 
Bakasa with directiona Maled and poaipaiai 25 centi, i. _ . _ 

L. A. L. SailTH & CO., AgeDts, PalaUnet lU* 




For Snie or l^ease. Handle Fa otory,.'« H.P. Engine 
and Holler, 1 acre land opposite depot,3 artesian wells, 
2 lathes. Dry House, etc; town has 2 railroads ; goodfaci- 
lities tor material: adapted for any kind woodworking. 
Lock Box 6» Oharlestown, W> Va. 



HOW TO COLOR LANTERN TRANSPA- 

rencles.— A valuable paper by T.J. Houston^ivlng full di- 
rections for the preparation of photographic transpa- 
rencies, and for painting them. Contained m Scientific 
American S0ppl!<;micnt, No. 4'.i3. Price 10 cents. 
To be had at this office and from all newsdealers. The 
same number contains an illustrated paper on Im- 
provements in Photo-block Printing.— Another valuable 
paper on the Preparation on Lantern Tra sparencies is 
contained in Stjppeaient, No. 424* 
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VAPORATING FRUIT 



FaU treatise on improved 

methods, jrields, profits, prices 
' and general statistics, FREE. 

AMERICAN MAN'F'G CO. 

"BOX E," WAYKESBOEO. FA. 




Pletacli gelf-Ventilatlne Sewer Trap. Highest 
award of the American Institute. In operation at 
theoface of Soientieic American. 

HERMAN I'lETSCH, Flatbnsh, L, I. 
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NATIONAL TOOL CO., 

MANurACTURcRS Of 
N/IACHlNlSTS TOOLS. 

WILUAMSPORT PA. 
PLANERS A SPECIALTY. 


^■^^^ 



I New Catalogue of Valuable Papers 

contained in Scientific American supplement, sent 
free of charge to any address. 

MUNK & CO.. 361 Broadway, N. T. 



ELECTROLYTIC FIGURES. — A DE- 

scriptlon, with nine illustrations, of the various curious 
crystalline ramifications obtained by Cardani through 
the electrolysis ol a solution of nitrate of sliver. Con- 
tained in SciEMTiFio American Sttppi/KMent, No. 
4^6. Price 10 cents. To be had at this office and from 
all newsdealers. 




WITHKRBY, RVGQ & RICHARDSON. Manufacturers 

of Patent Woodworking Machinery of every descrip- 
tion. Facilities unsurpassed. Shop formerly occupied 
by R. Bail & Co., Worcester, Maas. Send for Catalogue. 



APPARATUS FOR ELECTRICAL MEA8- 

urements.— Illustrations and description of the viirious 
interesting apparatus for measuring electricity that 
were shown at the Munich Exhibition, including Wiede- 
mann's bifilar galvanometer; Wiedemann's galvuno- 
meter for strong currents; Zenger's differential photo- 
meter; Von Beetz's solenoid; apparatus for demon- 
strating the principle of the Gramme machine; Van 
Rysselberghe's thermometrograph ; Von Beetz's chro- 
nograph; and Harlacher's apparatus for studying deep 
currents. Illustrated with seventeen engravings. Con- 
tained In Scientific Amicrican Supplement, 5^o. 4i£l , 
Price 10 cents. To be had at this office and from all news- 
dealers.. 



NEWSPAPER FILE 

» . . — ■_, 

The Koch Patent File, for preserving newspapers, 
magazines, and pamphlets, has oeen recently improved 
and price reduced. Subscribers to the Scientific Am- 
erican and Scientific American Supplement canbe 
supplied for the low price of $1.50 by mail, or J1.25 at the 
offlce of this paper. Heavy board sides; inscription 
"SCIENTIFIC AMERICAN," in ellt. Necessary for 
every one who wishes to preserve the paper. 

Address 

wms & CO., 

Pabllsliers 8ciii:.Ti]nc AmmiQAM. 



FOOT LATHES 

The test for A mateur. Electrician, and Woric Shop iiae. 
Swing 8x18 Ins. Improved foot power, tool carriage, 
slide rest, set over tail stock, etc. Complete, $35.00. 
Foot Power Oircuia/r Saw. 

NAlMtAGAKSETT MACHINE CO., 

Send Stamp for Catalogue. Providence, R. I* 



HEW- 



'H A D IVQ 20 Hidden ITame 

I I n II, 1 11% lOc. 6 pks. 50o. (your name 
V4»*I/*^M hidden by hand holding 
' bouquet of flowers, Ac. > 60 New Imported, 
completely embossed Chromos with name, 
I5c., 4 packs 60c. (not the cheap embossed edge 
■■■■^i^^HmHMHdvertised by others i'or 10c.) Agents New Sam- 
ple Book^remium Liet and Price List FREE with each order, 
kddieia U. S. CARD CO., CEKTEKBROOK. CONK. 



LEPAGE'S 

LIQUID GLUE. 

I UN EQUALLED FOR OEM ENTfNC 

WOOD, GLASS, CHINA, PAPER, LEATHER, &c 



I AWARDED COLD 

*' " y Mason & Hamlin 



tDAL. LONDON, 1883. 

^ m organ & Piano COMPullman 

-'alace Car Co.,&c. Mfd only by the RUSSIA 
CEMENT CO. GLOUCESTER, MASS. BOLD 
F^VERYWHERE. SampleTin Cans aeut by Mail, 25c. 



THE CORINTH CANAL.— A DESCRIP- 

tlon of the project of Mr. B. Gerster, enfrineerln chief 
of the Intemntional Torinth Canal Company, and a 
sketch of the progress thus f»raccompll«hea. Nature of 
the Isthmus of Corinth. Former undertakings. Route 
selected by Mr. Gerster. Mode of excavating. Appara- 
tus employed. Illustrated with 6 enffravings. Contain- 
ed in SCIENTIFIC American Supplement, No. 4!i5. 
Price 10 cents. To be had at this oflfice and from all 
newsdealers. 




Cities, Towns, and Manufactories 

Supplied b7 Qbesk & Shaw 
PATENT TUBE AIVD GilVG WELL SYSTEII. 

Wm. D. Andrews & Bro„ 233 Broadway, N. I. 

Infringers of above patents will be prosecuted. 



MAGIC LANTERN ELECTRIC LIGHT 
Steady>fixed-focns,Irldiniii, Arcliainp. Also 

IIME LIGHT MADE EASY! 
^Cheapest. SafestiBest. Send for recent circular. 
■ma«io i,anter]vs and vise slides 

a Specialty. I.. J. MABCY, 1340 Oliestuut St.. Fllila. 



NORDENSKJOLD'8 GREENLAND EX- 

peditlon of 1883.— An Interesting resume of the results 
reached by Baron Nordenskjold during his recent expe- 
dition to Greenland ; giving a description of the country 
traversed, and of the animals, plants, and minerals that 
were found, etc. Illustrated with a sketch map of the 
journey. Contained In SciBNTiffic amebican Sup- 
plement. No. 4'i2. Price 10 cents. To ho had that is 
offtce and from all newsdealers. 
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A.A.GRIFFING IRON CO 
STEAM HEATING ippi'atwff 

SOLE MANUFACTURERS 

BUNDY STEAM RADIATOR 

'7 fjQCOMM UN/PAW AVE. 
' JERSEY CITY. N.J. 



See illus. article in Scientific American Sept. 13. 1SS4. 



WATCHMAKERS. 

Before buring, see tbe Wbitcomb Lathe and tbe Web- 
ster Foot Wheel, made by the AMERICAN WATCH 
a<O0IiC0.,Waltham,Ua88. CATALOQUBS FBUS. 




I»OSITI-VE! :bx>..^vsi''.. 



IRON REVOLVERS, PERFECTLY BAUNCED, 

Eaa Fewer Farts than any ether Blower. 
P. H. & F. M. ROOTS, Manufacturers, 

CONNERSVILLE, IND. 
B. S.TOWNSEND, Qen. A?t.,22Cortland St,9Dsy St, 
COOKE & OO. , Selliner Agts. , 22 Cortland Street, 
JAS. BEGG-S & CO., Selling Agrts. 9 Dey Street, 

vrxi-vv- 'sroxi.xc.. 

SEND FOR PRICED CATALOGUB. 




PARLEY'S REPERENCE-DIRECTORr OP THE 

MACHINISTS 

lEON, STEFX, AND METAL WORKISG TRADES 

OP THE UNITED STATES. 
A. C. PARLEY & CO., Publishers, Philadelphia. 



SHORTH AN D S'y' m^afrrpSaJ: 
■tuatlons procured all pupils when rorapctcnt. 
endlbr circular. W. C. CHAFFEE. Oswego, M. Y. 



SCIENTIFIC AMERICAN SUPPLE- 
MENT. Any desired back number of the Scibnttfic 
Ambbican Supplement can be had at this office for 
10 cents. Also to be had of newsdealers in all parts of 
the country. 



FOREIGN PATENTS. 

Their Cost Reduced. 



Tbe expenses attending the procurine of patents in 
most foreign countries having been considerably re- 
duced, the obstacle of cost is no longer In the way of a 
large proportion of our Inventors patenting their iuTen- 
tious abroad, 

CA N ADA ,— The cost of a patent In Canada is even 
less tban the cost of a United States patent, and the 
former ioclwdes the Provinces of Ontario, Quebec, New- 
Brunswick, >''ova Scotia, British Columbia, a d Mani- 
toba. 

The number of our patentees who avail themselves of 
the cheap and easy method now offered for obtaining 
patents in Canada is very large, and Is steadily increas- 
ing. 

ENGIiA ND.— The new English law, which Went into 
torce on Jan. 1st. enables parties to secure patents in 
Great Britain on very moderate terms. A British pa- 
tent includes England, Scotland, Wales, Ireland, and the 
Channel Islands. Great Britain is the acknowledged 
financial and commercial center of the world, and her 
goods are sent to every quarter of the globe. A good 
Invention Is likely tn realize as much for the patentee 
in England as bis United States patent produces for 
him at home, and the small cost now renders it possible 
for almost every patentee in this country to secure a pa* 
tent in Great Britain, where his rights are as well pro- 
tected as in the United States. 

OTHER COUNTRIES.— Patents are also obtained 
on very reasonable terms in France, Belgium, Germany 
Austria, Kussia. Italy, Spain (the latter includes Cuba 
and all the other Spanish Colonies), Brazil, British India, 
Australia, and the other British Colonies 

An experience of thiett-eight years has enabled 
the publishers of The Scientific Am erioan to establish 
competent and trustworthy agencies in all the principal 
foreign countries, and it has always been their aim to 
have tbe business of their clients promptly and proper- 
ly done and their interests faithfully guarded. 

A pamphlet containing a synopsis of the patent laws 
of all count ries. Including the cost for each, and othe 
information useful to persons contemplating the pro- 
curing of patents abroad, may be had on application to 
this ofBce, 

mUNN «fe CO., Editors and Proprietors of The Sci- 
entific American, cordially invite all persons desiring 
any information relative to patents, or the registry of 
trade-marks, in this country or abroad, to call at their 
ofBces. 361 Broadway. Examination of inventions, con- 
sultation, and advice free. Inquiries by mail promptly 
answered. 

Address, MUNN «fe CO., 

Publishers and Patent Solicitors, 

361 Broadway, New Tork, 

Branch Office, cor. F and 7th Streets, opposite Patent 
OfBce, Washington, D. C. 



PATENTS, 

MESSES. MUNN & CO.. in connection with the pub- 
lication of the Scientific Akebioan, continue to ex- 
amine Improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of business they have had thirty-eight 
years' experience, and now have vnegualed facilities for 
the preparation of Patent Drawings, Specifications, and 
the prosecution of Applications for Patents in the 
Onited States, Canada, and Foreign Countries. Messrs. 
Muiin & Co. also attend to the preparation of Caveats, 
Copyrights for Books, Labels, Eeissues, Assignments, 
and Eeports on Infringements of Patents. Ail business 
intrusted to them is done with special care and prompt- 
ness, on very reasonable terms. 

A pamplilet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure them; directions concerning I<abels, Copyrights, 
Designs, Patents, Appeals. Eeissues, Infringements, As- 
signments, Eejected Cases, Hints on tbe Sale of Pa- 
tents, etc. 

We also send, .free o' eharne. a Synopsis of 7orsign 
Patent Lavrs. siiowing the cost and method of secnzing 
patents in all the princi pai countries of the world. 
mUNN & CO., Solicitors of Patents, 
361 Broadway, Jlew York. 

BRANCH OFPICE.— Corner of V and mh StzeetSL 
WashinglOD, D. C, 
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Inside i'nire, eacli iiiHertion - - . 73 rents a line. 
Back Faue, eucli insertion --- Si. 00 a line. 

(About eight words to a line.l 

Migravings may head advertisements at the same rate 
per line, by measureir^nt, as the letter presh. Adver- 
tismients must be. received at publication office as early 
as Thursday morning to appear in next issue. 



rJTHOM^l,^' 



ABU 



0MftSDtVLIN3(CO,^ 



> FINE GRAY IRON ALSO STEEL 
CASTINGS FROM SPECIAL „^,<; 



iH AVE. S AMERICAN 5T. PHILA . t_ 




8EBA8TIAK, HAT A CO.'S. 
IMPROVED 860 

Screw Cutting Lathe. 

Designed for actual work ; do 
toy. Lathes for wood or metal. 
Drill Presses, Ciiucks. Drills, 
Dors, and macbinists' and ama- 
teurs' outfits. Lathes on trial. 

Catalogues mailed on applica- 
eation. 

185 & 187 W. Pearl St., 
Cincinnati, Ohio. 



Steel Castings 



From U to 15,000 lb. weight, trueto pattern, of unequaled 
Btrength, toughness, and durability. 'iO.OOO Crank Shafts 
and 16,000 Gear Wheels of this steel now runninK grove 



ttB superiority over other Steel Ciatings Sena for 
circular and prcie list. 

CHUSTEU STEEl. CASTINGS CO.. 

407 Library St., Philadelphia, Pa. 

Rider's New and Improved 

COMPBESSION 

Hot Air PninplM Mm 

Nevrnnd Improved Designs. 
INTERCHANGEABLE PLAN 

MANUPACTUHED BT 

DELAMATER IRON WORKS, 

C. H. DELAMATER & CO., Proprietors, 

No. 16 CORTliANDT ST., NEW YORK, Ji. Y. 

And 40 Dearborn Street, Chicago, III. 



:>^:cOEBFlASSMFG.co ^ 

BRASs^torrington.— conn <fi\Ht 

r nVpT R MATER lALS FOR METALLIC , an d 

IN sHEtTS^^Mo^moM ^^PEOA'-^-' BLANKS 




BLANKS 



AT ^% CTS. PER POUND, 
TO CLOSE OUT STOCK ON HAND. 

SEND FOB PRINTED LIST OF DIMENSIONS. 

THE JOHN T. NOTE UFG. CO., BUFFALO, N. T. 



F. Brown's Patent 

FRICTION 
CLUTCH. 

Send for Illustrated Cata- 
logue and Discount Slieet 
to 

A. & F. BROWN, 43 Park Place, New York. 




IBpSlii 



The "MONITOR." 

A NEW I.IFTING AN I) NON- 
lilFTING INJECTOR. 



Best Boiler Feeder 
in the world. 

Greatest Range 
yet obtained. Does 
not Break under 
Sudden Changes of 
Steam Pressure. 

A Ino Patent 

EJECTORS 

OB 

Water Elevators, 

For Conveying 
Water and Liquid. 

I'nteiil 4kilet-R, Lii- 
brk'utorik. etc. 

NATHAN MANUFACTURING COMPANY, 

Said tbr catalogue. 92 &. 94 Liberty St., New York. 

SQF AT A PI FQ Bar&metferf, Tfi^rmometefs, Flio- 
iCU IHWLCO tooravMc Oiitflts for Amateurs, 
Opera GUlsses, Microscopps, Telescopes. W. H. 
WAMHSIiEV & CO.. successors to K. & J. Beck. 
Philadelphia. Illustrated Price List free to any address, 




H.WJOHHS' 

LIQUID PAINTS 
ROOFING. 

Ifire-proof Bnilding Felt, 

Steam Pipe and Boiler CoTerings, Steam Pack- 
ing, Hill Board, Oaskets, Nlieatliings, 
Fire-pioot Coatings, Cement, Ac. 

DESCRIPTIVE PBIOE LIST AND SAMPLES FRBE. 

H. W. JOHNS M'FG CO., 

87 Maiden Lane, New York. 

170ir. 4th St„ Phila. 4B Franklin St., Ohioago. 




BARNES' 



- Patent Foot and 
_ Steam Power Machi- 
nery. Complete out- 
fits for Actual Work- 
^shop Business. 
' Lathes for Wood or 
' Metal Ciru-ular Saws, 
Scrool Saws,Formers, 
Mortisers. Tenoners, 
ete.,etc. Machines on trialif desired. Descriptive Cata- 
logue and Price List Free. W.F. & J0HNfiAltr<£8, 
No. 1999 inaiu8t., Ilocfcford. 111. 
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The Best in the World. 

We maike the Best Packlnpr that c an be made regardless 
of cost. Users will sustain us by calling for the "JEN- 
KINS STANDARD PACKING." 

Our "Trade Mark "is stamped on every sheet. None 
genuine unless so stamped. B^" Send for Price List " B." 

JENKINS BROS., 

?1 '^pet, N. Y. 79 Kilby Street, Boston. 



Williamson & Cassedy. Phila. Pa 
Rees, Shook & Co.. Pittsburg, Pa. 
Joseph Sharp, Cincinnati. Ohio. 
Weir & Craig. Minneapolis, Minn. 



A GET 

Ahrens, Welker 
Marinettelron 
Salisbury & Cline, 
Johnl'hompson, ^ ^ 



AGET ;l A E. 

Wo/ ;^^/ar .te.Wis. J. 
ae, ' A j<P O* Hftndrie & 1 



SUPPLIES FF 

HYDRANT PRES' 

the cheapest power 
Invaluable for b' 
Church Organs. 
Printing Presses, 
MacMnes m Sount. 
Turning Lathes, Sci . 
Saws, Grindstones. Coffee 
Mills, Sausage Machines, 
Feed Cutters, Electric 
Lights, Elevators, etc. It 
needs little room, no firing 
up, fuel, ashes, repairs, en- 
gineer, explosion, or deltiy, 
no extra Insurance, no coal 
bills. Is noiseless, neat, 
'Compact, steady; will work 
at any pressure of water 
above 15 lb.; at 40 lb. pres- 
sure has 4-horse power, and 
capacity up to lO-horse 
power. Prices from $15 to $800. Seiid for circular to 
THE BACtCUS WATER MOTOrt CO., Newark, N. J. 
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E. R. Hall & Co., St. Louis, Mo. 
English Brothers, Kansas City, Mo. 
'. P. Donaldson &Co.,Detroit,Mich. 
.. Bolthoff M'f's; Co.. Denver, Col. 
Dunham, Carrigan & Co., San Francisco, Cal 



- ® fl 



Hidden Xame, EmboMed and New Chroma 

Cards, nama In Dew type, an Elegant 48pa£:e 
Gilt bound Floral Autograph Album with 

quotations, 13 page Illustrated Premium 
and Price Ijist and Agent's Canvassing Outfit 
alitor 15o. SNOW dc CO.. Meriden, Coun. 



MAGIC LANTERNS 



Ana STEREOPTIUUNS, . 

every subject for PUBLIC EXHIBITIONS, etc. 

Or"A profitable business for a man with a email capital. Also, 
Lanterns for Home Amusement, 138 page Catalogue free, 
McAllister, Mfg. optician, 49 Nassau St., N. Y. 
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THERMOMETERS. 

STANDARD THERMOMETER CO., 

PEABODT, MASS. 
FOK SAIiE UY THE TllADE. 




Curtis Pressure Regulator, 

FOR STEAM AND WATER, 

Is made entirely of Metal. Occupies the 
Bame space as a Globe Valve. It has no 
glands or packing, and is a lock-up valve. 

CURTIS STEAM TRAP 

Has main valve outside and air valve 
inside. 
CDRTIS REGULATOR CO., 
54 Beverly St., Boston, lUass. 



Leffel Water Wheels. 

With Important ImproTemeDts. 
11,000 IN SUCCESSFUL OPEBATION. 

FINE HEW FAUFHLET FOB 1883 
Sent free to those interested* 

JAUES LEFFEL k CO., 

Sprinarfleld, Ohio. 
110 Liberty St., N. Y. City. 




SPEAKING TELEPHONES. 

THE ABIKKICAN BEf.L TKLKPHOIVK COMPANY, 

W.H. Forbes, W.R.Driveb, Theo.N.Vail, 
President. Treasv/rer. Qen. Mcmager. 

Alexander Orabam Hell's patent of March 7, 1876, 
owned by this company, covers every form of apparatus, 
including Microphones or Carbon Telephones, In which 
the voice of the speaker causes electric undutations 
corresponding to the words spoken, and which articula- 
tions produce similar articulate sounds at the receiver. 
The Commissioner of Patents and the U. S. Circuit Court 
have decided this to be the true meaning of his claim; 
the validity of the patent has been sustained in the Cir- 
cuit on final hearing in a contested case, and many in- 
junctions and final decrees have been obtained ontbem. 

This company also owns and controls all the other 
telephonic inventions of Bell, Edison, Berliner, Gray, 
Blake. Phelps, Watson, and others. 

(Descriptive catalogues forwarded on application.) 

Telephones for Private Line, Club, and Social systems 
can be procured airectly or through the authorized 
agents of the cumnany. 

All telephones obtained except from this company, or 
its authorized licensees, are infringements, and the 
makers, sellers, and users will be proceeded against 

Information furnished upon apulication. 

Address all communications to the 
AITi£lMi;AN Kl^l.l. 'I'ELKl'HONE COIVIPANY, 
95 lUillc Street. lioDloii, IVIaiis. 



4^ JOHN GREENWOOD &C0. 



HESTER N.Y. 



KORTING UNIVERSAL 

DOUBLE TUBE. INJRCTOR 

FOR BOILER FEEDING. 
TT .^„a_,BKa.i^M^ .«- Operated by one handle, 

'^U lUSW^%F W'-'- '-'FT HOT WATER. 

A. liV POSITIVE ACTION GUARANTEED UNDER 

ALL CONDITIONS. 

NO ADJUSTMENT FOR VARYING STEAM PRESSURE. 

WILL LIFT WATER 25 FEET. SEND FOR DESCRIPTIVE CIRCULAR. 

OFFICES AND WAREROOMS: 




Fhllada.A2th & Thompson Sts. 
Boston, 61 Oliver St. 
AuKusta, Ga., 1026 Penwlok St. 
San Francisco, Cal., 'i Califor- 
nia Street. 



New York, 109 Liberty 

Street, 
nenver, Col.. 438 Blake 

Street. 
Clilsago,Ill.,!mijak«St. 



RAILWAY AND STEAM FITTERS' SUPPLIES, 

Rue's Little Giant Injector. 

SCREW JACKS, STUBTBVANT BLOWERS, &0. 
JOHN S. URQTJHART, 4« Cortlanilt St., N. Y. 



RJDLLSTONE VARIETY LATHE. 

IJatest improved. Rotary 
and Stationary Bed Plan- 
ers and Buzz Planers; 
Band Saws ; Ward/well's 
Patent Sou; Bench Dowel 
Machine; Chair Machine- 
ry; Boiler Machines, etc. 
Also large Stock of Second 
hand Machinery always on 
, hand. Send for catalogue. 

and state just what you want to Kollstonjij Machine, 

Co., 48 Water St., Fitchburg, Mass. 

~ YOLNEY W. MASON & CO., 

FRICTION PULLEYS CLUTCHES aM ELEVATORS. 

PROVIDENCE, K. I. 




The"I)uc"Bucket 

Made of Steel. 
ELEVATOR BELTS. 

1,500,000 in Use. 

— Pilces Greatly Reduced.- 
Send for circular to IRON CliAD M'F'G CO., 
ga 0110* ^Jtreet, TSfe^w YorU- 





UNIVERSAIi BENCH LATHE. 

Cuts from lOto 160 threads per Inch, and from 5 to 80 
threads per cent imeter. Stand ard an d Precision Screws 
made under the Rogers and Ballon Patents. Send for 
Illustrated Catalogue. 

Bnllou lYlnnutactiirinii: Co., Hartford, Conn. 



POINTKBS for Users of Steam Pnmps. 
Tan Duzen's Patent Steam Pump 
C Hot or Cold. ) J. 
Can Pump < Sandy or Impure > wffl'f--* 
} Wateror Liquids. ) Efficient. 
Has no moving parts, consequeotlyno 
wear, no repairs, no trouble. Purchasers 
assume no risks, as we guarantee every 
Pump. Above comparison with Jet 
Pumps, Ejectors, etc.. made of Iron. 
Demand tills Pump of your dealer and 
taken o ch eap substitute. We make Ten 
Sizes. Prices from |7 to ¥75. Capacities from 100 to 
20,000 gallons perhour. State for what purpose wanted 
and send for Catalogue of " Pumps." 

VAN DUZEN dtc TIFT, Cincinnati, O. 




GASKILL'S STEAM PUMPS, 

AND 

6ASKILL>S HIGH DUTY PUSPINO ENGINES. 

For public water supply. Manufactured by 

THE HOLLY MFG. CO., Loclcport, N.Y. 



SPRA.Y -^^v^-JO 

FEED WATERJ^ 

L Purifier -; 

E FOR STEAM BOILERS 
II. S. '- rORtl'jN PATENTS 




Providence, 1£. It (Park St.)» Slxminutes'walkWest fromstation. 
OriffinnI and Only Builder of the 

HARRIS-CORLISS ENGINE, 

With Harris* Pat. Improvements, from 10 to 1,000 H. P. 

Send for copy Engineer's and Steam User's 

Manual. By J. W. Hill M.E. PrlceSI.25. 



jpHEL^SOh( 



This ts the only steam boiler ever 
devised in strict compliance with 
the demands of ratural laws. It 
gives complete immunity again t 
explosions, delivers dry sr,eam, 
prevents all incrustation and de- 
posit on the bottom plates, affords 
safety with high pressure, and 
secures great economy. The in 
vention is applicable to every style 
of boiler, and can be readilv ap- 
plied, internally or externally, to 
new or old boilers. Licenses grant- 
ed on liberal terms to manufac- 
turers. Send lor deBCiiption. 
liAWSON N0N-£XPli08IV£ BOII^ER CO., 
J 3d and 137 Broadway, N.Y. 




THE PAYNE AUTOMATIC ENGINE 

Gives more power from same amonnfc 
of fuel and water than any engine 





made, and ^ per cent more power than rated at. All 
engines warranted. All sizes and styles, 2 to 250 horse 
power. Send for prices and catalogue A i. 

B. W. PAYNE & SONS, 
P. O. Kox I'-JOr. Elmira.N. Y. 




The fact that this shafting has 75 per cent, greater 
strength, a finer finish, and is truer to gauge, than any 
other in use rend ers it nndoubtedly the most economical. 
We are also the sole manufacturers of the C kl kbrat kd 
Collins' Pa'i.Coupling, and furnish Pulleys, Hangers, 
etc., of the most approved styles. Price list mailed on 
application to JONES & tAUGllLINB. Limited, 

Try Street. 2d and 3d Avenues, Pittsburg, Pa. 
Corner Lake and Canal Sts., Chicago, 111. 
B^" Stocks of this shafting in store and for sale by 
FULLER, DANA & FITZ, Boston, Mass. 
Geo. Place Machinery Agency. 121 Chambers St., N. Y. 




COLUMBIA BICYCLES 
AND TRICYCLES. 

New Illustrated (36 page) Catalogue, 
giving full description of these ma- 
cbines. sent for stamp. 

THE I'Ol'E IVI'P'G CO., 

597 WashlngtonSt., Boston, Mass. 



Beautiful Oc LaMlnK for ORNAOIENTINO 
WINDOWS. DOORS, TRANSOAIS, dec 



Stained 

Glass 



SUBSTITUTE 



AT SMAliIi COST. Send for Ulustratea Cata. 
logue and Prices. Samples by mail 25 cents. 

Wn vnilUf> Sole Aqent, 731 ARCH ST. 
• If > I U U N U PHIL ADEIiPHIA, FA. 
AGENTS WANTED ETERYWHERE. 
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FOR 1»84. 
The Most Popular Scleiit!^£ Pnpcr in the World* 

Only $3.*^0 a Year, InciiiillnKpnstaiEe. Weelilr* 
5^S Nnmbers a Year. 

Tills wiilely ch-ciilaied and splendidly Illustrated 
paper is published weekly Every number contains six- 
teen pages of useful information, and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry. Electricity, Telegraphy. Photography, Archi- 
tecture. Agriculture, Horticulture, Natural History, etc. 

All Clnsaes of Reailei-s find in the Scientifio 
American a popular resume of the best scientific in- 
formation of the day ; and it is the aim of the publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal affords a constant supply of instructive 
reading. It is promotive of knowledge and progress in 
every community where it circulates. 

Terms of S»iibsciipri«n.— One copy of the SciEX- 
TiFic AMiatiCAN will be sent for oneyear—b2 numbers— 
postajze prepaid, to any subscriber in the United States 
or Canada, on receipt of iliree (Uillai'is nud tweeny 
cents by the publishers; six months, 11.60; thrt,e 
months, 11.00. 

Clubs.— One extra copy of the Scientific Ameri- 
can will be supplied gra,t\s foreveryclubof jive subscribers 
at $3J20 each ; additional copies at same proportionate 
rate, 

Onecopy of the Scientific American and one copy 
of the Scientific American SufPLEnncNr will be sent 
for one year, postage prepaid, to any subscriber in the 
United States or Canada on receipt of seven dollars bv 
the publishers. 

The safest way to remit is by Postal Order, Draft, oi 
Express. M oney carefuuy placed inside of envelopes, 
securely sealed, and correctly addressed, seldom goes 
astray, but is at the sender's risk. Address all letters 
and make all orders, drafts, etc., payable to 

361 Broadway New York. 

To Foreign Siibsciibers.— Under the facilities of 
the Postal Union, the Scientific Amkrican is now sent 
by post direct from New York, with regularity, to sub- 
scribers in Great Britain. India. Australia, and all other 
British colonies ; to France, Austria, Belgium, Germany 
Russia, and all other European States ; Japan. Brazil 
Mexico, and all States of Central and South America. 
Teiins, when sent to toreign countries, Canada excepted, 
14, gold, for Scientific Amicrican, one year; |9, gold 
for both Scientific amkrican and Supplement for 
one year. This includes postage, which we pay. Remit 
by postal order or draft to order of 

MUNN & CO., 361 Broadway, Ne y York. 



PRIIVTIIVC IIVKS. 

'TIHE "Scientific American" is printed with CHAS. 
± EMEUJ0HN80N & CO. 'srXK. Tenth and Lom- 
bard Sts. Phila., and 47 Rose St., opp. Dnaue St., N. Y 



1 1884 SCIENTIFIC AMERICAN, INC 



